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ABSTRACT 
The importance of transport sector and its importance in the growth and development of a 
country and the challenges the sector faces due to liberalization and globalisation is well 
known to all of us. The role and importance of Indian Railways, in particular, in the country's 
industry and economy is paramount. Tlie performance of Indian Railways, no doubt, has 
improved all over but not to mark as expected. The analysis of accidents reveal that the major 
cause of accidents continue to be human factors, and though number of accidents have 
a 
reduced, percentage contribution of human elements has remained same. In this backdrop, 
the researcher has identified the research gap, namely, "Evaluating the Effectiveness of 
Trainirig", which is the topic of the research. 
Area of Research Work: 
The need for improving competitiveness of Indian Railways is important not only for itself, 
but also for overall economy and welfare of the state as a whole. The Indian Railways has 
10 departments viz. Electrical, Mechanical, Civil, Signal &Telecom, Commercial, 
Operating, Medical, Railway Protection Force, Accounts and Personnel, the co-ordination 
and co-operation of all of which is must for the running of the trains. Out of these. 
Electrical Department is a major and upcoming department of Indian Railways. 
' The IR is divided into 16 zones for the purpose of administration. The topic of study is 
"Critical evaluation of training of Electrical Department Of Indian Railway". Both the 
training schools of one of the fnajor zones (Western Rly.) have been taken as domain of study 
as they are imparting training to Electrical Deptt Staff for Maintenance & Operations. From 
Electrical Deptt point of view Operating Staff is meant by drivers (known as Loco Pilots & 
Motormen. Motormen drive Suburban trains): Since more & more trains are being run by 
Electrical locomotives, the focus is on the "Evaluation of Drivers' Training at both the 
Training Schools" of Western Railway in the present study. This research is a classical 
example of a case study research where instead of forming a Control group & Experimental 
group, we have only taken the staff who were deputed for training and their before & after 
training perfonnance were recorded through a test on computer based questions from data 
bank and Simulator. The exercise of testing their performance is part of the regular training 
process. This also prevents the problem of initial parity required when control & 
experimental groups are formed. And, since the scores are evaluated through computer 
generated questions and Simulator, an instrument akeady in use, no validity & reliability tests 
are considered necessary. 
The literature has shown that the evaluation of training, though an integral part of the, 
training, is not given its due importance resulting into lopsided training programmes. The 
literature review also reveals that there are no studies on "Evaluation of Training of 
Motormen and Loco Pilots", the "Delimited scope of the Study". 
> Scope of present study 
The present study examines the impact of training on knowledge and on the job skills of the 
operating staff of Electrical Deptt. in Western Railway, which is a major Zonal Railway of 
Indian Railways. Specifically, this study addresses the following aspects concerning the 
impact of training on their performance. 
1. Does training bring about substantial changes in knowledge of Motormen of Mumbai 
suburban section trained at MX training school? 
2. Does training bring about substantial changes in knowledge of Loco Pilots (Drivers) 
of W. Rly trained at BRCYtraining schogl? 
3. Does training bring about substantial changes in on-the-job-skills of Loco Pilots 
(Drivers) of W. Rly trained at BRCY training school? 
All above questions can be answered by evaluating the training being imparted by these 
Training Institutes. 
Delimitation of the Study: 
Evaluating the impact of training on key performance parameters is a vast area of study. 
But an experimental investigation needs a specific theme, with well-defined samples and 
tools. The study is thus, being delimited to the two Training Schools (MX & BRCY 
Training Schools) of a major Zonal Railway, i.e. Western Railway. 
Significance of the Study: 
« 
, The study can revolutionize approach of training towards skill enhancement and way 
organizations value training. Interviewing various training-in-charges and Departmental 
Heads & Field Incharges'corroborates this viewpoint. However, interviews are always 
subjective and provide a theoretical inputs and therefore, needs to be authentically 
researched to provide concrete proof and confirmation. This is the aim of this study. 
Data has been collected from secondary sources of books, internet, journals, existing 
dissertations and theses. Primary and secondary data was collected from the two training 
schools (on the basis of pre & post training knowledge and on-the-job skills evaluation 
through computer test & computerized simulator respectively), for which validity and 
reliability test were not required, as these are being used regularly in-house. Data was 
collected for employee knowledge score and on-the -job skill evaluation scores. These 
scores were compared for employees who were trained, both before and after the training. 
Primary data was also collected from staff who had undergone training at these two 
training schools, through a questionnaire. The questionnaire was decided and finalized 
after discussion with experts (Line Managers), to check whether these agreed with the 
findings of secondary data(computerized test and simulator test). The primary data was 
also collected from Managers and their response regarding improvement in their staff 
after the training was taken. 
On Western Railway, the promotion of Motorman and Loco Pilot is based on a written 
examination. This study, in which we are able to judge their performance through 
computerized test and Simulator can be used for the purpose of promotion (instead of 
following the examination procedure) by deciding criteria in the following way: 
• From Goods Loco Pilot to Passenger Loco Pilot - 70% score on Simulator. 
• From Passenger to Mail-Express Loco Pilot - 80% score on Simulator. 
• From Mail-Express to Rajdhani/Shatabdi Loco Pilot - 90% score on Simulator. 
The Simulator gives marks in following broad areas: 
L Locomotive Score. 
2. Dynamic Braking. 
3. Efficiency Score. 
4. Braking Score. 
5. In train force. 
6. Electric Score. 
7. Railway Score. 
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The discussion with experts has shown these can be equated in the following way: 
1. Locomotive Score = Working Knowledge. 
2. Dynamic Braking + Efficiency Score = Working Skills. 
3. Braking Score = Technical Knowledge. 
4. In train Force + Electric Score = Safety. 
5. Railway Score = Rules and Regulations. 
Constant training (Refresher) is an integral component of the organizational strategy and 
is necessary to keep the future running smoothly. The refresher training of Loco Pilots & 
Motormen is imparted at a periqdicity of 3 years for the same purpose. 
Testing, assessment and evaluation - A maze of concepts, clarified: 
Testing, assessment, and evaluation are three terms often used interchangeably. 
However, understanding their differences is crucial to ensure an assessment strategy that 
makes sense for business objectives. Here is a look at the definitions of the three terms 
an^ their implications for professional practioners: 
a) Test - A test of knowledge, skill, or ability is a measurement activity, and is only 
meaningful in relation to the purpose and context in which it is used. It may be part 
of a "formative" process that assess progress toward an objective or a "summative" 
process that measures the whole. 
Before beginning a testing program, one should be clear about what impact the test 
results will have on individuals, as well as the organization. It is essential to 
understand what is being tested (e.g. recall of the regulations and skill in parallel 
parking), as well as the purpose of the test (e.g., whether to assist a novice car driver, 
or to certify a professional trucker). The relevant question to be posed are: Do we 
provide different types of tests for different domains of learning? Do we have a clear 
objective for each test? Does each test item have a purpose? Do we use subject matter 
• experts (SMEs) to develop or approve test items? 
b) Assessment - By nature, assessment are formative, capturing progress toward a goal. 
With this in mind, individual assessrhent results are intended for the learner, the 
instructor, and the instructional designer. This allows the learner and instructor to 
mold their respective efforts based on individual need. The instructional designer 
uses the feedback to improve the overall course and curriculum. The relevant 
questions are to be posed are: Do we provide for formative testing iri our course 
design? Are we assessing in relation to a goal the learner understand? 
c) Evaluation - Evaluation is the summative. An evaluation confirms whether or not a 
goal has been attained, and when one pass (or fail), it "counts". Tests should not be 
used to evaluate performance until they have been piloted, and passing scores have 
been set after reviewing results. Determining the standard for "passing" involves 
judgment, data, and statistics. There is always an element of judgment in evaluation-
the "expert" who sets the st^dard for passing should be qualified to do so, and should 
use established and defensible criteria. The relevant questions to be posed are: Do we 
validate our tests with experts? Do we "test the test" with a pilot to make sure poor 
performers can't fake their way through it or that the good performers are not failing? 
Evaluation is also confused by some with the terms measurement and assessment. 
Evaluation im'olves description and judgment; measurement and/or assessm e^nt provides 
the data on which to base, the evaluation. This confusion of terms is most obvious when 
considering the use of "evaluation and "validation". While most do not see validation as 
separate from evaluation, there are a few who appear to draw the distinction. 
Bramley and Newby (1984a) identify five main purposes of evaluation: feedback (linking 
learning outcomes to objectives, and providing a form of quality control), control (using 
evaluation to make links from training to organizational activities, and to consider cost 
effectiveness), research (determining relationships between learning, training, transfer to. 
the job), intervention (in which the results of the evaluation influence the context in 
which it is occurring), and power games (manipulating evaluative data for organizational 
politics). Burgoyne and Cooper (1975) and Snyder et al. (1980) discuss evaluation in 
terms of feedback and the resultant issue of control. 
Reser(1999) has carried out literature survey of "Educational Progam Evaluation" and 
foimd out major contribution of following four: 
Ralph Tyler: His general statement on evaluation offers six valuable advices 
namely,setting fundamental purpose of evaluation ,ground rules for selecting evaluation 
techniques, specific evaluation procedures, use it as a quality control process, identify 
immediate benefits and articulating the central purpose of program evaluation. 
Robert Stake addressed four issues of importance to training evaluators. He reasoned 
that evaluation could detect the difference between the intentions and results 6f education. 
Evaluation is flexible, capable of changing emphasis over time to reflect different 
purposes and procedures embedded in educational programs he notion of flexibility and 
breadth is central to his concept of "coimtance". 
Cronbach recognized the problem associated with the transfer of learning. He 
differentiated applicational from cognitive learning transfer. Learning how to learn is a 
valuable skill and evaluating it requires an exploit strategy. He believed evaluation must 
be capable of detecting change,and should ascertain what changes a course produces and 
should identify aspects of course that need revision. 
The Joiwt Committee on Standards for Training Evaluation (JCSEE,1994) 
benchmarks are the generic QC standards for the evaluation profession. 
Evaluation Types: 
Evaluations have been classified on basis of objective with which evaluations is done as 
Formative evaluation. Pilot testing and Summative evaluation. 
These evaluations may be done internally by organization or by an external agency. A 
few models of training evaluation evolved over the years are discussed below: 
1) Bell System Approach 
2) Donald Kirkpatrick 
3) G.Raj Kumar • 
4) Hamblin 
5). Holton 
6) Jack Phillips 
7) Parker 
8) Virmani 
9) Wan-
Green (2004) in his research study of "Corporate training programs: A smdy of the 
Kirkpatrick-Phillips model at Electronic Data Systems" investigated usage levels of 
the Kirkpatrick-Phillips method of training evaluation of Electronic Data Systems 
(EDS) and how training programs are perceived at EDS. Descriptive statistics were 
used to analyze survey data and evaluate the associations between continuous scaled 
measures using correlation statistics. The following table gives a comparative figure 
of recommended percentage of evaluation required at various levels, done by EDS 
and ASTDs figure of study of US organizations. 
Comparative figure of Evaluation at various Levels. 
Level 
I 
II 
III 
IV 
V 
Recommendations 
100 
; 60 
30 
10 
5 
Done by EDS 
78.5 
33.03 
6.68 
9.04 
2.19 
ASTD'sStudyofUS 
Organizations 
75 
41 
21 
11 
N/A 
The Research Objectives and Methodology 
The problem definition and gap areas identified in previous chapters have provided 
direction and guidance for research objectives. The research objectives (establish and 
evaluate link between training intervention and employee perforriiance) were 
formulated in cormection with training of drivers and motormen of Western Railway 
at MX & BRCY training schools. A total of four research objectives were formulated. 
Ten research questions emanated fi-om these objectives. Researcher has proposed 
sixteen numbers hypothesis for testing by present research. The chapter ends with the 
discussion on limitations of present research work. The research objectives (establish 
and evaluate link between training intervention and employee performance) were 
formulated in cormection with training of drivers and motormen of Western Railway 
at MX & BRCY training schools. A total.of four research objectives were formulated. 
Ten research questions emanated fi-om these objectives. Researcher has proposed 
sixteen numbers hypothesis for testing by present research. The chapter ends with the 
discussion on limitations of present research work. 
Research Objectives: 
The purpose of this research is to establish & evaluate link between training 
interventions and employee performance (at the level of knowledge and on-the-job-
skills parameters) in Indian Railway. To accomplish the research objective, the 
following objectives have "been formulated. The objectives are to determine, for' 
Drivers & Motormen of Western Railway ; 
1. To examine changes in knowledge of Motormen of Mumbai suburban section trained 
at MX training school. 
2. To examine changes in knowledge of Loco Pilots (Drivers) of W Rly trained at 
BRCY training school. 
3.. To examine changes in on-the-job-skills of Loco Pilots (Drivers) of W Rly trained at 
BRCY training school. 
4. To investigate managerial perception vis-a-vis staff perception regarding changes in 
knowledge brought about by training atMX and BRCY Training Institutes. 
Research Questions: 
Following Research questions emerge from the research objectives: 
1. Does training bring about substantial changes in knowledge of Motormen of Mumbai 
suburban section trained a; MX training school? 
2. Does training bring about substantial changes in knowledge of Loco Pilots (Drivers) 
of W Rly trained at BRCY training school? 
3. Does training bring about substantial changes in on-the-job-skills of. Loco Pilots 
(Drivers) of W Rly trained on Simulator at BRCY training school? 
4. Whether refresher training imparted to Motorman at MX Training School has 
achieved its objectives of making a person technically competent, from participants 
point of view? (If participants give themselves an average score of more than 75%, it 
will be considered to have achieved its objective). 
5. Whether refresher training imparted to Motormen at MX Training School has 
achieved its objectives of the making a person technically competent, from managers 
point of view? (If managers give an average score of more than 75% to participants, it 
will be considered to have achieved its objective). 
6. Whether refresher fraining imparted to L6co Pilots at BRCY Training School helps in 
improving their knowledge from participants' point of view? This can be checked 
through average scores obtained in the computerized tests vis-a-vis their own 
response. 
7. Whether refresher training imparted to Loco Pilots at BRCY Training School helps in 
improving their knowledge, from Managers' point of view. This can be checked 
through comparing average scores of post training computerized score vis-a-vis 
Managers' response. 
8. Whether simulator training imparted to Loco Pilots at BRCY Training School helps in 
improving their on-the-job^ skills, from participants' point of view? This can be 
checked through average scores obtained in the post simulator test vis-a-vis their own 
response. 
9. Whether simulator training imparted to Loco Pilots at BRCY Training School helps in 
improving their on-the-job skills, from Managers' perspective? This can be checked 
through average scores obtained post Simulator vis-a-vis Managers' response. 
10. Whether the training result data from simulator in the five broad categories be 
meaningftilly used by Administration for the purpose of:' 
a) Fine tuning the training process with individual requirements. 
b) Replacing the procedure of promotion of conducting a separate examination and 
viva-voce and thus save time and efforts. 
Hypotheses Framed: The subject of training evaluation is highly complex, especially 
in a vast set-up like Indian Railways, that too for hs operating staff. The training is 
given to operating staff of Electrical Department (Loco Pilot and Motorman) at two 
Training Schools of Western Railway i.e. MX & BRCY. The training imparted at, 
these two schools consist of lecture method and state-of the-art simulator training. 
The eyaluation was done both before and after the training based on the objective test 
on "GYANKASUTI" (at MX) and "GYANKASUTI & Simulator Testing" (at 
BRCY). In present work, several hypotheses are proposed to put to test. 
1. HO 1 - The refresher training given to motormen of W Rly at MX has no 
eifect on their .level of knowledge. 
2. HI 1 - The refresher training given to motormen of W Rly at MX has 
improved their level of knowledge. 
3. HO 2 - The refresher training given to loco pilots of W Rly at BRCY has no 
effect on their level of knowledge. 
4. HI 2 - The refresher framing given to loco pilots of W Rly at BRCY has 
improved their level of knowledge. 
5. , HO 3 - The Simulator training given to loco pilots of W Rly at BRCY has no 
effect on their on-the-job skills. 
6. HI 3 - The Simulator training given to loco pilots of W Rly at BRCY has 
improved their on-the-job skills. 
7. HO 4- There is no difference between the score of improvement in knowledge 
recorded by computerized test and own assessment by participants themselves 
at MX Training School. 
8. HI 4-There is a difference between the score of improvement in knowledge 
recorded by computerized test and own assessment by participants themselves 
at MX Training School. 
9. HO 5-There is no difference between the score of improvement in knowledge 
° assessment by participants themselves vis-a-vis assessment of staff by 
managers at MX Training School. 
10. HI 5-There is a difference between the score of improvement in knowledge 
assessment by participants themselves vis-a-vis assessment of staff by 
mpjiagers at MX Training School. 
11. HO 6-There is no difference between the score of improvement in knowledge 
assessment by participants themselves vis-a-vis score of the computer at 
BRCY Training School. 
12. HI 6-There is a difference between the score of improvement in knowledge 
assessment by participants themselves vis-a-vis score of the computer at 
BRCY Training School. 
13. HO 7-There is no difference between the percentage post score in on-the-job 
skills assessment by participants themselves vis-a-vis score of the simulator at 
BRCY Training School. 
14. HI 7-There is a difference between the percentage post score in on-the-job 
skills assessment by participants themselves vis-a-vis score of the simulator at 
BRCY Training School. 
15. HO 8-There is no difference between the score of improvement in on-the-job 
skills assessment by participants themselves vis-a-vis score given by the 
mangers after simulator training at BRCY Training School. 
16. HI 8-There is a difference between the score of improvement in on-the-job 
skills assessment by participants themselves vis-a-vis score given by the 
mangers after simulator training at BRCY Training School. 
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Methodology Adopted: 
Data Source: 
- Pre & Post knowledge test on GYAN KASAUTI at MX and BRCY KBC type 
computerized test. 
- Pre & Post measurement of on-the-job skills at simulator at BRCY. 
Secondary data from GYAN KASAUTI at MX and BRCY and from Simulator (on 7 
attributes). These attributes were converted to 5 attributes, after discussion with 
experts. 
Primary data from trainees and their controlling managers on the same attributes 
were collected through questiormaires. 
Time Frame: 
Rly motormen and pilots have to undergo a mandatory refresher training of two 
weeks at a periodicity of three years. So every trainee from July 2008 to December 
2009 was selected as a sample for the study. 
Sample Size 
119 at MX 
187 at BRCY 
100 at Simulator 
Instruments Administered: 
Gyan. Kasauti - A KBC type computerized test, based on their level of 
knowledge related to their daily working is administered to trainees at MX and 
BRCY. 
Q 
Questionnaire developed and designed for evaluating the effectiveness of training on 
five parameters developed in consultation with experts. 
Questiormaire administered to trainees to seek response, in regard to their 
self evaluation of training. 
Questionnaire administered to managers to seek their response, in regard to trainees. 
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Simulator scores (Reaction time and response) used to cross the effectiveness of 
training imparted, on the five attributes. 
Target Group and Mjethod: 
The domain for the study is Hmited to the Electrical Department on Indian Railway. 
Studies were carried out at both the training schools of W. Rly (MX & BRCY training 
schools), which is one of the major zonal Railways and is considered a fair 
representation of the department under study. 
The questionnaire eliciting response from staff (on attributes like Working 
Knowledge, Working Skills, Technical Knowledge, Safety and Rules & Regulations) 
and their controlling Managers (on same attributes) on a scale 0 - 5 was designed by 
discussion with experts (Chief Electrical Engineers in the field). The attributes 
included in the questionnaire are also the ones on which Simulator at Vadodara 
Training School provides the score to individual trainees. By doing this, the 
relevance, validity and reliability of the questionnaire was ensured, fiy including 
questions on the attributes mentioned above, the researcher had also the opportunity 
of comparing the scores of simulator with (self) response of staff and rating of their 
controlling managers. 
Limitations of present research work: 
Like any other research study, this work also has some limitations, which are mainly 
due to comprehensive nature of this study. Some important ones are highlighted 
below: 
1. The improvement efforts are normally not implemented in isolation and there are 
many other efforts made simultaneously to improve their performance. 
Therefore, it becomes very difficuh for organizations to filter out the effect of 
training on performance. Most of the time, performance improvement is largely 
due to better technology. 
2. The integration of recruitment and training has been effected through various 
modes in companies depending on complexity of business, nature of processes, 
previous history of training improvement efforts. There are limitations as to the 
process of recruitment adopted in a Government set up. 
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3. Only one Railway is under study, so findings are limited to only that Railway. 
4. The unavailability of Simulator at MX is a limitation for expanding the objectives 
evenly for both the segments of the sample under study. 
5. Since trainees were administered questionnaires immediately after Simulator 
training ,some bias ,in answering to questionnaire may not be ruled out. 
Data collection and Administration of Questionnaire: 
The Western Railway has two training schools i.e. MX and BRCY Training Schools. 
The MX Training School imparts training to Motormen and BRCY Training School 
imparts training to Loco Pilots. The BRCY training school does have a Simulator 
also. 
At MX Training School, Motormen are given two week's refresher training at a 
period.icity of three years.. The purpose of refresher training is updating of their 
knowledge in terms of latest technology, revision of their existing knowledge and 
correcting any wrong practice they might have acquired over years. They are tested 
for their initial knowledge through a computeri2ed test (Gyan Kasauti) which 
produces 50 questions(100 marks) to be answered' in one hour and each question 
comes to the screen arbitrarily from question bank. The trainees can answers these 
questions by clicking on multiple answers. The computer tells correct answer also in 
case trainee has answered it wrong. The same procedure is done in post-training also. 
This secondary data recorded in the training school was taken. Primary Data was also 
t^ken from these trainees through a questionnaire Primary data from managers of 
these motormen was also taken through another questiormaire on the same attributes. 
Thus, we have an opportunity to find out: 
i) Whether training is helping to the trainee motorman to improve their 
knowledge by comparing pre and post scores of computer test?. 
ii) Whether above improvement is in line with feed-back from trainees ?. 
iii) Whether feed-back of trainees and score assigned by Managers agree ? 
At BRCV Training School, two types of trainings are imparted to Loco Pilots viz. 
two week's refresher training and one week's simulator training. 
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At BRCY Training School," Loco Pilots are given two week's refresher training at a 
periodicity of three years. The purpose of refresher training is updating of their 
knowledge in terms of latest technology, revision of their existing knowledge and 
correcting any wrong practice they might have acquired over years. They are tested 
for their initial knowledge through a computerized test (Gyan Kasauti) which 
produces 60 questions(60 marks) to be answered in one hour and each question comes 
to the screen arbitrarily from question bank. The trainees can answers these questions 
by clicking on multiple answers. The computer tells correct answer also in case 
trainee has answered it wrong. The same procedure is done in post-training also. 
This secondary data recorded in the training school was taken. Primary Data was also 
taken from these trainees through a questionnaire. Primary data from managers of 
these Loco pilots was also taken through another questionnaire. Thus, we have an 
opportunity to find out: 
i) Whether training is helping to the trainee Loco Pilots to improve their 
knowledge - by comparing pre and post scores of computer test ?. 
ii) Whether above improvement is in line with feed-back from trainees?, 
iii) Whether feed-back of trainees and score assigned by Managers agree ? 
Simulator is an state-of-the art equipment which simulates the real conditions of 
locomotive and train ruiming in the setting of a Training School. Here the trainee 
Loco Pilot enters the Driving Cab of a Simulator where there are driving instruments 
and there is a (project) screen in the front which shows virtually picture of line and 
landscape ahead. 
Analysis: 
MX Training School -
The scores are also calculated from response given by staff and by their Managers 
(by averaging of working knowledge, working skill, technical knowledge, safety 
consciousness and knowledge of rules and regulations. Score of job aptitude is not 
considered.) and it is found that: 
• The overall % improvement, pre & post training is = 18.9%. 
• The post training overall average score = 75.7 % 
• The overall average score from staff response = 3.9 on a scale of 0-5. 
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• The overall average score given by managers = 3.73 on a scale of 0-5. 
BRCY Refresher Training School -
• The scores are also calculated from response given by staff and by their Managers 
(by averaging of working knowledge, working skill, technical knowledge, safety 
consciousness and knowledge of rules and regulations. Score of job aptitude is not 
considered.) and it is found that: 
• The overall % improvement, pre & post training is = 15.7%. 
• The post training overall average score = 89 % 
• The overall average score from staff response = 3.9 on a scale of 0-5. 
• • The overall average score given by managers = 3.7 on a scale of 0-5. 
Simulator Training at BRCY -
The percentage improvement (post v/s pre simulator training), post simulator 
percentage score, average (self) rating from staff and average rating awarded by 
their Managers (on a scale 0-5). It is found that: 
• The overall % improvement, pre & post training is = 28.8%. 
• The post training overall average score = 87.3 % 
• The overall average score from staff response = 3.9 on a scale of 0-5. 
• The overall average score given by managers = 3.75 on a scale of 0-5. 
Correlation between different attributes: The correlation coefficient between 
different attributes at MX and BRCY Training Schools is shown in the table below/ 
r Value 
MX 
BRCY 
Post Score (Cyan 
Kasauti) & Staff 
-0.1 
-0.03 
Post Score 
(Gyan Kasauti ) 
& Managers 
-0.029 
0.018 
Staff & 
Managers ° 
-0.14 
-0.02 
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Values indicate a very weak correlation. However, the overall percentage 
improvement post-training is significant as shown in the summaty analysis of 
result in the table below. 
MX 
BRCY 
SIMULATOR 
%Improvement 
18.9 
15.7 
28.8 
Post Training 
Score 
75.7 
89 
87.3 
Staff 
3.9(78%) 
3.9(78%) 
3.9(78%) 
Managers 
3.73 (74.6%) 
3.7 (74%) 
3.75(75%) 
Correlation of Simulator Attributes: The coefficient of correlation for various 
attributes are given in the table below: 
r-value 
Working Knowledge 
Working Skill 
Technical Knowledge 
Safety 
Rules & regulation 
Overall 
Simulator & staff 
-0.075 
0.017 
-0.067 
-0.09 
0.133 
-0.06 
Simulator & 
manager 
0.05 
0.11 
-0.03 
-0.078 
0.131 
0.13 
Staff & manager 
-0.176 
0.012 
-0.0086 
0.16 
0.06 
-0.035 
It is seen that correlation is very weak. However, the overall percentage 
improvement post-training is significant as seen. 
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Testing of Hypotheses - Summary: 
Hypothesis 
Hql 
" i l 
Ho 2 
H,2 
Ho 3 
H,3 
Ho 4 
H^4 
Ho5 
HI 5 
Ho 6 
HI 6 
Ho 7 
HI 7 
Ho 8 
HI 8 
Statement 
The refresher training at MX has no 
effect on level of Knowledge 
The refresher training at MX has 
improved their level of Knowledge 
The refresher training at BRCY has 
no effect on level of Knowledge 
The refresher training at BRCY has' 
improved their level of Knowledge 
The simulator training at BRCY has 
no effect on on-the job skills 
The simulator training at BRCY has 
improved on-the job skills 
There is no difference between post 
training score and self assessment 
by trainees at MX 
There is a difference between post 
training score and self assessment 
by trainees at MX 
There is no difference between post 
training assessment by managers 
and self assessment by trainees at 
MX 
There is a difference between post 
training assessment by managers 
and self assessment by trainees at 
MX 
There is no difference between post 
training score and self assessment 
by trainees at BRCY 
There is a difference between post 
training score and self assessment 
by trainees at BRCY 
There is no difference in post 
simulator score and self assessment 
by trainees at BRCY 
There is no difference in post 
simulator ^core and self assessment 
by trainees at BRCY 
There is no difference in post 
simulator assessment between 
trainees and managers 
There is a difference in post 
simulator assessment between 
trainees and managers 
Status 
Rejected 
Failed to Reject 
Rejected 
a 
Failed to Reject 
Rejected 
Failed to Reject 
Failed to Reject 
Rejected 
Failed to Reject 
Rejected 
Rejected 
Failed to Reject 
Rejected 
Failed to Reject 
Failed to Reject 
Rejected 
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Answer to research questions - The research questions are reproduced below and 
these are answered in the bold. 
1 .Does training bring about substantial' changes in knowledge of Motormen of 
Mumbai suburban section trained at MX training school? 
It is seen from the analysis that there is 18.9% improvement in knowledge of 
motorman after training, which is significant. It is also seen that the average 
post-training score of the participants is 75.7% which can be considered good. 
•2.Does training bring about substantial changes in knowledge of Loco Pilots (Drivers) 
of W Rly trained at BRCY training school? 
It is seen from the analysis that there is 15.7% improvement in knowledge of 
motorman after training, which is significant. It is also seen that the average 
post-training score of the participants is 89% which can be considered good 
3.Does training bring about substantial changes in on-the-job-skills of 
Loco Pilots (Drivers) of W Riy trained on Simulator at BRCY training school? 
It is Seen that the percentage improvement on-the-job skills of Loco pilots 
trained on simulator at BRCY training school is 28.8% which is significant. It is 
also seen that the trainees have scored the average post-training score of 87.3% 
which is quite good. 
4.Whether refresher training imparted to Motorman at MX Training School 
has achieved its objectives of making a person technically competent, from 
participants point of view? (If participants give themselves a score of more than 
75%(average), it will be considered to have achieved its objective). 
It is seen from the data analysis that the participants have given themselves a 
score of 78%, which is more than 75% and hence, we can consider that the 
refresher training imparted to Motormen at MX Training School has achieved 
its objectives of making a person technically competent. 
S.Whether refresher training imparted to Motormen at MX Training School has 
achieved its objectives of the making a person technically competent, from managers 
18 
point of view? (If managers give a score of more than 75%(average) to participants, it 
will be considered to have achieved its objective). 
It is seen from the data analysis that the Managers have rated their subordinates 
an average score of 74.6%, which is slightly less than 75% and hence, we can 
consider that the refresher training imparted to Motormen at MX Training 
School has not achieved its objectives of making a person technically competent, 
from managers perspective. 
6.Whether refresher training imparted to Loco Pilots at BRCY Training School helps 
in improving their knowledge from participants' point of view? This can be checked 
through average scores obtained in the computerized tests vis-a-vis their own 
response. 
It is seeK from the analysis that there is 15.7% improvement in knowledge of 
Loco Pilot after training, which is significant. It is also seen that the average 
post-training score of the participants is 89% which can be considered quite 
good. 
y.Whether refresher training imparted to Loco Pilots at BRCY Training School helps 
in improving their knowledge, from Managers point of view. This can be checked 
through comparing average scores of post training computerized score vis-a-vis 
Managers response. 
It is seen from the data analysis that the Managers have rated their subordinates 
an average score of 74%, which is slightly less than 75% and hence, we can 
consider that the refresher training imparted to Loco Pilot at BRCY Training 
School has not achieved its objectives of making a person technically competent, 
from managers perspective. 
S.Whether simulator training imparted to Loco Pilots at BRCY Training School helps 
in improving their on-the-job skills, from participants' point of view? This can be 
checked through average scores obtained in the post simulator test vis-a-vis their own 
response 
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[t is seen that staff has rated themselves a score of 78% which is more than 75% 
and hence it is considered that the training has achieved its objectives of 
improiing their on-the-job skills. 
9. Whether simulator training imparted to Loco Pilots at BRCY Training School helps 
in improving their on-the-job skills, from Managers perspective? This can be checked 
through average scores obtained post Simulator vis-a-vis Managers' response. 
It is seen from the data analysis that Managers have rated their Loco Pilots an 
average score of 75% which is just equal to threshold value of 75% and it is 
considered that the training has achieved its objective from Managers 
perspective. 
10.Whether the training result data from simulator in the five broad categories 
be meaningfully used by administration for the purpose of: 
a) Fine tuning the training process with individual requirements. 
b) Replacing the procedure of promotion during a separate examination and via-voce 
is required to save time and efforts. 
a) On simulator training we have been able to get a score on various 
attributes like Working Knowledge, Working Skills, Technical Knowledge, 
Safety and Rules & Regulations, both before and after the training. With 
the help of this score the strength and weakness of individual trainees can 
be seen and attention given. 
b) Overall "Post Simulator training marks" as well as individual marks in 
various attributes mentioned in para above can be used for the purpose of 
promotion and placement of Loco Pilot in different type of duties. This will 
not only save time but will be more fair way of examination as scoring is 
done by simulator without intervention of any human being. 
Conclusion: 
The present research is related to evaluate the training being imparted at MX and BRCY 
Training Schools for Motormen and Loco Pilots of Western Railway. The researcher took 
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the primary data and secondary data related to these trainings and carried out a vigorous 
analysis of the effectiveness of the training. The following conclusions have emerged: 
1. The studies at the two training schools (MX and BCRY) of Western Railway prove 
that there is a significant improvement in knowledge and on-the-job skills after 
training at MX and BRCY respectively (for motorman and loco pilots respectively). 
2. The sunulator scores of individual trainees can be used for the purpose of promotion 
i.e. these ,can be a better substitute for existing written examination to judge 
professional competence. As a matter of fact, the scoring of on-the-job skills (on 
simulator) is much better as it assess on-the-job skills as opposed to judging only 
knowledge through written examination. Moreover, the scoring on a simulator is non 
challengeable, as there is no human intervention. Li case of running staff categories 
like motormen and loco pilots, it becomes very difficult to spare all of them at the 
. same time for written-examination. The same benefit can be accrued for motormen 
once the simulator at MX is also commissioned which is under process of purchase. 
3. The scoring on simulator on a number of attributes(Working Knowledge, Working 
Skill, Technical Knowledge, Safety Consciousness and Rules & Regulations) can be 
used for SWOT (Strength, Weakness, Opportunities and Threats) analysis and help 
trainers to address weakness of individual trainees in particular area and take benefit 
firom their strong points. 
4. The perception of trainees regarding learning from training closely matches with the 
response by their managers regarding how much they (trainees) have learnt firom the 
training. 
Major Problems Areas: 
No research work can be without errors and limitations which the candidate has to accept 
and live with. This is so because it is not possible for him to overcome all of them. 
Examiners may also consider this point. Some major problem areas of present research 
work are highlighted below: 
1. The present study has covered both the training schools of one major zonal 
railway i.e. Western Railway, under its scope. In a vast organization like Indian 
Railways, visiting Training Schools, field units and meeting and discussing issues 
with field and Headquarter executives became a herculean task. The candidate 
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had to invest a lot of efforts, money and time to visit the two training schools, 
different Divisions and Zonal Headquarters and field units for discussion and 
gathering views of executives. 
2. There is no coordination between Personnel Department, Line Managers and 
Training Managers. 
3. Non-availability of appropriate performance measures in training evaluation 
problems area. Since long, Indian executives are comfortable with subjective 
decisions with nil or insufficient factual data. Though feedbacks are taken irom 
participants, but in general, a lot of effort is required in this direction. 
4. Training to be related to promotions/increments/incentives and a long term view is 
to be taken so that staff and officers are spared for training and everyone attends 
various courses. 
5. Updating of courses considering technological changes and relevance -A study 
was carried out by Chief Electrical Engineer, North-Western Railway and report 
submitted to Railway Board but not accepted as yet. 
6. Presently, there is no data base linking benefits of training to participant. 
Areas for Future Work 
This study has opened many new fi-ontiers of research activities in the area of 
implementation and practices of design and evaluation of training. One of the constraints 
of present study is smaller sample size (only one zonal Railway). The findings of present 
work can be verified with larger sample size in future and more reliable results can also 
be obtained. 
Both profitability and operating performance are final outcomes of any improvement 
drive and a direct relationship between these outcomes and efforts made for imparting 
training is difficult to establish. Therefore, there is a need to develop intermediate 
diagnostic measures so that effectiveness of training can be assessed with better accuracy 
and ROI calculated with objectivity and validity. 
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PREFACE 
The importance of transport sector and its importance in the growth and development of a 
country and the challenges the sector faces due to liberalization and globalisation is well 
known to all of us. The role and importance of Indian Railways, in particular, in the country's 
industry and economy is paramount. The performance of Indian Railways, no doubt, has 
improved all over but not to mark as expected. The analysis of accidents reveal that the major 
cause of accidents continue to be human factors, and though number of accidents have 
reduced, percentage contribution of human elements has remained same. In this backdrop, 
the researcher has identified the research gap, namely, evaluating the Effectiveness of 
Training, which is the topic of the research. 
The literature has shown that the evaluation of training, though an integral part of the 
training, is not given its due importance resulting into lopsided training programmes. The 
literature review also reveals that there are no studies on "Evaluation of Training of 
Motormen and Loco Pilots", the "Delimited scope of the Study". The research objectives 
were formulated to link between training intervention and employee performance. The 
primary and secondary data was collected and analysed and through these research questions 
have been answered elaborately and conclusions drawn. The research will have wide spread 
bearing on the training aspects of Indian Railways. 
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Introduction 
1.0 This chapter gives scenario of transport sector and its importance in the 
growth and development of a country and the challenges the sector faces due to 
liberalization and globalization. The role and importance of Indian Railways, 
in particular, in the country's industry and economy, in the last few years is 
discussed. The performance of Indian Railways, no doubt, has improved all 
over but not to mark as expected. The analysis of accidents reveal that the 
major cause of accidents continue to be human factors, and though number of 
accidents have reduced, percentage contribution of human elements has 
remained same. In this backdrop, the researcher has identified the research gap, 
namely, evaluating the Effectiveness of Training, which is the topic of the 
research. The vision 2020 documents issued by Ministry of Railways in 2009 
also places emphasis on enriching human capital to achieve and manage high 
growth, as envisaged m the document. The chapter includes a discussion on 
"Area of research work" as well as "organization of Thesis". 
1.1 Scenario in Transport Industry 
There has been a substantial shift from primary and secondary industry to 
tertiary (transport & services) sector in industrialized countries. The 
importance of service sector is increasing across the globe. In India, the 
service sector has been its workhorse for well over a decade and has continued 
to grow rapidly. There was a small dip in its growth rate (8.7%) in 2009-10 
compared to 9.8% m 2008-09 (The economic survey of India 2009-10: 
www.indiabudget.mc.in/es2009-10). 
The transport industry all over the world is witnessing an increasingly 
turbulent, dynamic and complex business scenario. The lowered entry barriers 
across countries, complex cost structures and relentless pursuit of customer 
satisfaction in response to rising expectations have intensified competition. A 
multitude of shocks resonating throughout the world market have radically 
changed the way managers view their environment. The accelerated rate of 
change in the markets, products, pricing strategies, technology and the level of 
competition is compelling managers to make decisions at short notice with less 
information about future and high failure costs. Customers are demanding 
better products packed with more and more features and at a cost, which is 
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globally competitive. Products are becoming less standardized with the 
options tailored to the unique requirements of individual customers. 
1.2 Present Status of Indian Railway: 
The Indian Railways, as one of the pillars of India's infrastructure, has a 
symbiotic relationship with the country's industry and economy. The Railways 
play a crucial role in the transport of coal, iron ore and raw materials for the 
manufacturing industry, fertilizers, cement and steel products and food-grain, 
and in the movement to and from the major ports, as well as the transportation 
of people. Transport being a derived demand, any growth in the economy fuels 
the demand for transport. 
Rail transport demand is thus inter-linked with the growth in GDP, especially 
of those sectors which generate transport volumes through their forward and 
backward linkages. The sector investment growth rate of Railways have been 
increasing continuously, as under: 
Table 1.1 : Sectorial investment gro\vth rate of Railways 
2005-06 
2006-07 
2007-08 
2008-09 
10.6% 
15.8% 
14.0% 
17.5% 
(Source - The economic survey of India: v^fvvrw.nin.info.indiabudget/es97 
retrieved on 13.5.10.) 
1.3 Performance of Indian Railways in last 5 years, some facts : 
The following facts and figures were taken from Vision 2020 and white paper 
issued by Ministry of Railways in December 2009. 
1.3.1 Market sliare - Market share of rail transport has reduced from 89% 
in 1950-51 to 30% in 2007-08, as shown in table below: 
Table 1.2 Histoiical Ovei-view of Operational Peifonnaiice of 
<tiffeiMit -Modes of Tiaitspoit 
i'eai 
1950-51 
1978-79 
1986-87 
2007-08 
Total 
OiigBiatiiig 
Inter 
Regional 
Traffic 
82.2 
283.4 
484.9 
2555.35 
Mode-wise Traffic in Million Tonnes and Percentage Share in Total Traffic 
Railways 
73.2(89%) 
1847(65%) 
255.4(53%) 
768.7(30.08%) 
Higlttvays 
9.0(11%) 
95.6(34%) 
224.0(46%) 
1558.9(2.31%) 
Coastal 
Sliipping 
NA 
3.1(1%) 
5.5(1%) 
59.1(2.31%) 
Airlines 
NA 
NA 
NA 
0.28(0.01%) 
Pipelines 
NA 
NA 
NA 
113.5(4.44%) 
Lilad Water 
Transport 
NA 
NA 
NA 
54.9(2.15%) 
Source : EJTES Drat Final Report 2009: "Total Transport System Study on Traffic Flows and Modal Costs" 
Source : Vision 2020 Document issued by Ministry of Railways in 2009. 
1.3.2 Growth in Traffic 
Table 1.3 GDP Growth Rates 
Year 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
National 
GDP 
growth 
7.47 
9.52 
9.75 
29.01 
6.7 
Potential 
Growth 
of 
Railway 
GDP 
9.34 
11.9 
12.19 
11.26 
8.38 
Actual 
growth 
of 
Railway 
GDP 
7.29 
8.76 
9.99 
9.29 
-
Percentage 
shortfall as per 
expected 
elasticity 
21.90% 
26.40% 
18.00% 
17.50% 
-
Source: Vision 2020 document issued by Ministry of Railways in 
2009. 
Fig. 1.1 Potential v/s actual growth of Indian Railway 
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There has been an increase in freight and passenger traffic but there is a short 
fall in real terms in achieving the expected growth based on accepted transport 
elasticity norms. 
1.3.3. Safety record 
Safety record of the last five years in Railways: 
Table 1.4 Train Accident Statistics 
Year 
2004-
05 
2005-
06 
2006-
07 
2007-
08 
2008-
09 
Collisions 
13 
9 
8 
8 
13 
Derailm 
ents 
138 
131 
96 
100 
85 
LC Accidents 
Manned 
5 
10 
7 
12 
7 
Unmanned 
65 
65 
72 
65 
62 
Fire 
10 
15 
4 
5 
3 
Misc 
3 
4 
8 
4 
7 
Total 
234 
234 
195 
194 
177 
Accidents 
per Million 
TKMs 
0.29 
0.28 
0.22 
0.21 
0.2 
Source: Vision 2020 document issued by Ministry of Railways in 2009. 
Fig. 1.2: No. of Train Accidents on IR 
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The train accident statistics show that the figure has improved from 0.29 accidents 
per million TKMs to 0.20 progressively fi-om 2004-05 to 2008-09. 
All analysis of the cause wise details of accidents from table below reveal that the 
major cause of the accidents continue to be human failure. 
Table 1.5: Details of causes for Train Accidents 
Causes 
Failure of Railway 
Staff 
Failure of other than 
Rly. Staff 
Failure of Equipment 
Sabotage 
Misc. 
Total 
2004-05 
119 
50.90% 
78 
33.30% 
14 
6% 
4 
1.70% 
19 
8.10% 
234 
2005-06 
120 
51.30% 
86 
36.80% 
8 
3.40% 
5 
2.10% 
15 
6.40% 
234 
2006-07 
85 
43.60% 
84 
43.10% 
9 
4.60% 
8 
4.10% 
9 
4.60% 
195 
2007-08 
87 
44.80% 
81 
41.80% 
9 
4.60% 
7 
3.60% 
10 
5.20% 
194 
2008-09 
73 
41.2% 
75 
42.4% 
0 
0% 
13 
7.3% 
16 
9.0% 
177 
Source: White Paper on IR issued by Ministry of Railways in 2009. 
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A journal article in Economic and Political weekly by Kliosla (2000) infers 
that safety situations in the IR is grave at all levels. Management lapses of 
track and of moving stock, outdated technology, unimaginative human 
resource management practices, poor investment in research as well as serious 
systemic and managerial problems have contributed to the situation. 
A study by Murli (2007), Chief Safety Officer, Southern Railway has 
concluded that number of accidents on IR have reduced but % of human 
elements in accidents have not decreased and the same is true on Southern 
Railways . A study of the consequential accidents which occurred on tlie 
Indian Railways for the five year period from 1999 to 2004 indicates that 1,717 
cases out of a total of 2,021 cases i.e. 84.9% were attributed to human failures. 
Out of the 1717, Railway employees were responsible for 1,175 cases (58.1% 
of total) and balance 542 cases (26.8% of total) were attributed to outsiders. 
Southern Railway, one of the sixteen Zonal Railways, has a total 5,209 route-
kms which constitutes 8.2% of the total route-kms of Indian Railways. With a 
mix of 3,222 route-kms of Broad gauge and 1,977 route-kms of Meter gauge 
tracks. Southern Railway can be considered as a representative sample of the 
Indian Railways for analysis of accident cases and the involvement of human 
element. A detailed analysis with regard to all train accidents on Southern 
Railway for the past three years is as follows: 
Table 1.6 - Human element in train accidents on Southern Railway 
A. Consequential accidents 
Attributed to Railway Staff 
Attributed to Other persons 
B. Indicative accidents 
Attributed to Railway Staff 
Attributed to Other persons 
C. Other train accidents 
Attributed to Railway Staff 
Attributed to Other persons 
Total train accidents (A+B+C) 
Attributed to Railway Staff 
Attributed to Other persons 
Percentage of total cases attributed to human 
element 
2002-03 
21 
11 
8 
4 
4 
0 
50 
33 
4 
75 
48 
12 
80.0% 
2003-04 
24 
13 
7 
2 
2 
0 
40 
22 
8 
66 
37 
15 
78.8% 
2004-05 
8 
3 
4 
5 
5 
0 
32 
23 
6 
45 
31 
10 
91.1% 
Total 
53 
27 
19 
11 
11 
0 
122 
78 
18 
186 
116 
37 
82.3% 
The accident cases attributed to "otiier persons" (other than Railway 
employees) are mostly those at level crossing gates and a few miscellaneous 
cases and fires. 
While there has been a steady reduction in the number of train accidents, the 
percentage of cases attributed to human element remains more or less steady. 
Thus, there is a heavy dependence on Human Element. 
1.3.4 Punctuality performance The punctuality performance of the 
Railways during the last 5 years calculated on 'right time terminating' basis 
and NLT (not lost time) basis is as under: 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
90.8% 
91.2% 
91.5% 
91.9% 
90.6% 
Fig.1.3 
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The system factors like congestion, non availability of path, failure of 
equipments and other non Railway incidents may be responsible for the loss of 
punctuality. This study is only connected with the Motormen and Loco Pilot 
and evaluation of their training. 
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1.3.5 Productivity - The employee productivity (measured in terms of 
Nl'KM + PKM) has improved steadily from 0.69 to 1.01 over last five years. 
However, the challenges of the coming years would necessitate much higher 
le '^els of productivity. 
1.3.6 Efficiency parameters - The two tables below shows comparative 
figures of various world Railways and a comparison of efficiency parameter of 
world railways. 
Country 
France 
Germany 
Russia 
USA** 
Canada 
S. Africa 
Australia 
India 
China 
Japan 
Network 
length 
(kms) 
29488 
33897 
84158 
226706 
57042 
24487 
9639 
63327 
63637 
20050 
Number 
of 
Employees 
166000 
231000 
1128000 
187000 
34000 
36000 
13000 
1406000 
2067000 
132000 
Table 1.7: Comparison with World Railways* 
Passengers 
carried 
(millions) 
1097 
1835 
1280 
26 
4 
533 
54 
6219 
1287 
8907 
Passengers 
(Kms) 
(millions) 
83299 
74740 
173411 
9059 
1451 
14856 
1309 
694764 
689618 
252579 
Freight 
Tonne 
carried 
(millions) 
106 
273 
1344 
1775 
313 
181 
177 
728 
2624 
36 
Tonne 
(kms) 
(millions) 
42435 
91013 
2090337 
2820061 
3535227 
108513 
46036 
480993 
2211246 
23145 
No.of 
Locos 
4289 
4128 
12063 
23990 
2947 
3301 
509 
8110 
17222 
1170 
No.of 
Coaches 
1593 
17537 
33955 
1186 
595 
1723 
663 
43124 
42471 
25224 
No.of 
Wagons 
33238 
95595 
566802 
475416 
97836 
112417 
10889 
207719 
571078 
9067 
•Source : UIC 2007 ** AAR Class 1 and Amtrack 
Countries 
France 
Germany 
Russia 
USA 
Canada 
S. Africa 
Australia 
India 
China 
Japan 
Freight 
Lead 
(km) 
400 
333 
1555 
1589 
1129 
600 
260 
661 
8421 
643 
Table 1.8 
Passenger 
Lead 
(km) 
76 
41 
135 
348 
363 
28 
24 
112 
536 
28 
: World Railways E 
NTKM/ 
Employee 
(millions) 
0.26 
0.39 
1.85 
15.08 
10.39 
3.01 
3.54 
0.34 
1.07 
0.18 
PKM/ 
Employees 
(millions) 
0.5 
0.32 
0.15 
0.05 
0.04 
0.41 
0.1 
0.49 
0.33 
1.91 
Ticiency Parameters * 
(NTKM+P 
KM)/ 
Employees 
(millions) 
0.76 
0.72 
2.01 
15.13 
10.43 
3.43 
3.64 
0.84 
1.4 
2.09 
NTKM/ 
route 
length 
(millions) 
1.44 
2.68 
24.84 
12.44 
6.19 
4.43 
4.78 
7.6 
34.75 
1.15 
PKM/ 
route 
length 
(millions) 
2.82 
2.2 
2.06 
0.04 
0.03 
0.61 
0.14 
10.97 
10.84 
12.6 
(NTKM+ 
PKM)/ 
route 
Length 
(millions) 
4.26 
4.89 
26.9 
12.48 
6.22 
5.04 
4.91 
18.57 
45.58 
13.75 
NTKM 
Wagon/ 
(millions) 
3498 
2608 
10104 
16251 
9892 
2645 
11583 
6344 
10608 
6994 
* Derived from UIC 2007 data 
It reveals that IR should aim to achieve the figures of Russian Railways in 
regard to freight traffic. 
1.3.7 Assets failures v/s expenditure on training- The figures for various 
zonal railways are shown in the Aniiexure-Ill. The figures reveal that there is 
no co-relation between training expenditure and asset failure. (The value of co-
relation co-efficient is 0.035, 0.05, -0.025 and -0.14 in years 2003-04, 2004-05, 
2005-06 and 2006-07 respectively, showing very weak co-relation). The failures 
have reduced due to better technology. 
The above facts and figures including an analysis of cause wise details of accidents 
have identified the research gap towards evaluating the effectiveness of training 
witii specific emphasis on Loco Pilots (Train Drivers), who are one of the key 
elements responsible for the safety and operational effectiveness of the Railway 
system. 
1.4 Area of Research Work: 
The need for improving competitiveness of Indian Railways is important not only 
for itself, but also for overall economy and welfare of the state as a whole. The 
Indian Railways has 10 departments viz. Electrical, Mechanical, Civil, Signal 
&;Telecom, Commercial, Operating, Medical, Railway Protection Force, Accounts 
and Personnel, the co-ordination and co-operation of all of which is must for the 
running of the trains. Out of these, Electrical Department is a major and 
upcoming department of Indian Railways. 
The IR is divided into 16 zones for the purpose of administration. The topic of 
study is "Critical evaluation of training of Electrical Department Of Indian 
Railway". Both the training schools of one of the major zones (Western Rly.) 
have been taken as domain of study as they are imparting training to Electrical 
Deptt Staff for Maintenance & Operations. From Electrical Deptt point of view 
Operating Staff is meant by drivers (known as Loco Pilots & Motormen. 
Motormen drive Suburban trains). Since more & more trains are being run by 
Electrical locomotives, the focus is on the "Evaluation of Drivers' Training at 
both the Training Schools" of Western Railway in the present study. This research 
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is a classical example of a case study research where instead of forming a Control 
group & Experimental group, we have only taken the staff who were deputed for 
training and their before & after trainmg performance were recorded through a 
test on computer based questions from data bank and Simulator. The exercise of 
testing their performance is part of the regular training process. This also prevents 
the problem of initial parity required when control & experimental groups are 
formed. And, since the scores are evaluated through computer generated questions 
and Simulator, an instrument already in use, no validity & reliability tests are 
considered necessary. 
A questionnaire was also administered to staff and mangers, (Appendix-IX & X 
respectively) with a purpose to cross check whether their responses agree with 
the output of computerized test and simulator marks. 
The questionnaire elicitmg response from staff (on attributes like Working 
Kjiowledge, Working Skills, Technical Knowledge, Safety and Rules & 
Regulations) and their controlling Managers (on same attributes) on a scale 0 - 5 
was designed by discussion with experts (Chief Electrical Engineers in the 
field). The attributes included in the questionnaire are also the ones on which 
Simulator at Vadodara Training School provides the score to individual trainees. 
By doing this, the relevance, validity and reliability of the questionnaire was 
ensured. By including questions on the attributes mentioned above, the 
researcher had also the opportunity of comparing the scores of simulator with 
(self) response of staff and rating of their controlling managers. 
1.5 Organization of Thesis: 
The dissertation has been organized in 6 chapters. 
The Chapter 1 is introductory in nature. It depicts the present scenario of 
Indian Railways and direction of Government. This chapter also establishes 
the relevance of gradual and continuous improvement as contrary to radical 
changes required. This also includes the area of work, its relevance and 
broader research objectives. The importance of training and need of enriching 
human capital is spelt out in the Abstract. 
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Literature review related to present study is covered in chapter 2. 
Chapter 3 explains research objectives including hypotheses formulated, 
methodology adopted for research work, measurement instrument, sampling 
design and tools and techniques used for study. 
Chapter 4 presents statistical analysis and data interpretation. 
Chapter 5 concludes the study with discussion on major findings and their 
interpretations. This chapter also explains the problems encountered, 
assumptions made in study, weaknesses and scope for fiiture studies in this 
area. 
Chapter 6 is about future direction of research. 
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Chapter 2 
Literature Review 
2.0 The chapter discusses unportance of training evaluation and importance 
of human assets. There has been an increasing importance attached to training 
as is evident from formal setting up of training societies and their uicreasing 
memberships. The 62"** SHRM 2010 (Society For Human Resource 
Management) was held at San Diego recently in July 2010 where keynote 
speakers ,Forbes' CEO and president, Steve Forbes, and former US Vice-
President Al Gore discussed the shift in human resources from the traditional 
"personnel" role to that of a business leader who can seize opportunities to 
address domestic and global challengers in the workplace. There is a 
discussion on shift in the training paradigm, problem statement, scope of 
present study, delimitation of study and justification/significance of the study. 
The working of the simulator provided at one of the training institutes is also 
explained. The literature review carried out includes formal definition of 
training, its benefits, training steps namely identification of training needs, 
developing training objectives, designing curriculum, select training methods 
and designing training evaluation, which is an integral part of the traming 
process, ft is important to understand that the whole process is iterative. The 
reasons for wasted training expenditure and difficulty in training evaluation are 
also discussed. A number of case studies / research are cited where training 
evaluation has been done and training found beneficial. Fine distinction has 
been made in seemingly synonymous terms Testing, Assessment and 
Evaluation. The contribution of major thinkers in the field of evaluation is also 
discussed. The types and models of evaluation are also included. The questions 
required to be raised in " Building an Evaluation Strategy" are also included. 
The chapter has also discussed ROI, which appears rather difficult parameter 
as far as training evaluation is concerned being, little subjective. The chapter 
includes an elaborate discussion on "Philosophy, Approach and Structure" of 
Indian Railways' training. The chapter ends by "Identifying the gap areas". 
The chapter discusses unportance of training evaluation and importance of 
human assets. There has been an increasing importance attached to training as 
is evident from formal setting up of training societies and their increasing 
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memberships. The 62"'' SHRM 2010 (Society For Human Resource 
Management) was held at San Diego recently in July 2010 where keynote 
speakers ,Forbes' CEO and president, Steve Forbes, and former US Vice-
President Al Gore discussed the shift in human resources from the traditional 
"persoimel" role to that of a business leader who can seize opportunities to 
address domestic and global challengers in the workplace. There is a 
discussion on shift in the training paradigm, problem statement, scope of 
present study, delimitation of study and justification/significance of the study. 
The working of the simulator provided at one of the training institutes is also 
explained. The literature review carried out includes formal definition of 
training, its benefits, training steps namely identification of training needs, 
developing training objectives, designing curriculum, select training methods 
and designing training evaluation, which is an integral part of the training 
process. It is important to understand that the whole process is iterative. The 
reasons for wasted training expenditure and difficulty in training evaluation are 
also discussed. A number of case studies / research are cited where training 
evaluation has been done and training found beneficial. Fine distinction has 
been made in seemingly synonymous terms Testing, Assessment and 
Evaluation. The contribution of major thinkers in the field of evaluation is also 
discussed. The types and models of evaluation are also included. The questions 
required to be raised in " Building an Evaluation Strategy" are also included. 
The chapter has also discussed ROI, which appears rather difficult parameter 
as far as training evaluation is concerned being, little subjective. The chapter 
includes an elaborate discussion on "Philosophy, Approach and Structure" of 
Indian Railways' training. The chapter ends by "Identifying the gap areas". 
The chapter discusses importance of training evaluation and importance of 
human assets. There has been an increasing importance attached to training as 
is evident from formal setting up of training societies and their increasing 
memberships. The 62"'' SHRM 2010 (Society For Human Resource 
Management) was held at San Diego recently in July 2010 where keynote 
speakers ,Forbes' CEO and president, Steve Forbes, and former US Vice-
President AI Gore discussed the shift in human resources from the traditional 
"persomiel" role to that of a business leader who can seize opportunities to 
address domestic and global challengers in the workplace. There is a 
i: 
discussion on shift in the training paradigm, problem statement, scope of 
present study, deUmitation of study and justification/significance of the study. 
The working of the simulator provided at one of the training institutes is also 
explained. The literature review carried out includes formal definition of 
training, its benefits, trahiing steps namely identification of training needs, 
developing training objectives, designing curriculum, select training methods 
and designing training evaluation, which is an mtegral part of the training 
process. It is important to understand that the whole process is iterative. The 
reasons for wasted training expenditure and difficulty in training evaluation are 
also discussed. A number of case studies / research are cited where training 
evaluation has been done and training found beneficial. Fine distinction has 
been made in seemingly synonymous terms Testing, Assessment and 
Evaluation. The contribution of major thinkers in the field of evaluation is also 
discussed. The types and models of evaluation are also included. The questions 
required to be raised in " Building an Evaluation Strategy" are also included. 
The chapter has also discussed ROI, which appears rather difficult parameter 
as far as training evaluation is concerned being, little subjective. The chapter 
includes an elaborate discussion on "Philosophy, Approach and Structure" of 
Indian Railways' training. The chapter ends by "Identifying the gap areas". 
2.1 Importance of Training Evaluation: 
Revolutionary changes and competition has led to changes in the way 
organizations treat their clients. For organizations to deliver effective service to 
their customers, employees are a critical link. A key challenge for future is to 
effectively train staff & create differentiation for sustainable competitive 
advantage. Training and learning are key weapons in the race for competitive 
advantage and market leadership. 
Management training and development has become a major economic activity 
and an essential corporate activity from strategic perspective and training has 
emerged as an increasmgly important component of effective and well rounded 
HRD programmes. 
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Training and Development achievements are difficult and expensive to 
evaluate. However, without quality programme evaluation, the long term 
viability of training and development, both as management tool and HRD 
intervention, are not secure. 
Reser (1999), in his doctoral thesis on "An Evaluation Schema for 
Management Training and Development Programme", has developed 
theoretically sound evaluation schema to help practitioners conduct higher 
quality assessments. The project entailed development of an adaptive 
evaluation model and evaluation research instruments. The research questions 
was: Can evaluation schema be developed to improve accountability, utility 
and professionalism in training programme evaluation? His study aims to 
improve training evaluation practice. It affirms the value of educational 
programme evaluation concepts and tools. It seeks to improve the 
management training profession and advocates greater investment of 
intellectual capital in human resources development. 
The outcomes include a training evaluation design model, a questionnaire 
design model, and an interview design model. These generic evaluation 
models are designed to be adapted for specific evaluation projects by 
practitioners. Overall, three key research objectives are achieved: 
(a)the evaluation schema can improve accountability, utility and 
professionalism in training evaluation, 
(b) specific schema are developed and tested, and 
(c) the evaluation schema are adaptable by practitioners. 
2.2 Training as a vital element: 
Training has been identified as a vital element of any corporate strategy and 
therefore, evaluating the effectiveness of training has emerged as a critical 
issue. In almost 80% of cases, no analysis on ROI on training is done (even in 
developed economies) and in cases where impact of training is evaluated, most 
organizations use 'Happiness Sheets' only, which are focused on training, 
training methodology and the organization of training facilities, not on learning 
and impact of training. 
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2.2.1 People are the key assets: 
An organization can strive to excel only when it realize that the success today 
is a function of competent work force. In today's copycat world, it is relatively 
easy to copy product and reduce price, but it is not possible to copy trained 
people and organic culture .The example of Southwest Airlines is an adept 
example in this regard. Southwest Airlines reinvented air travel 40 years ago 
with its low fares and zany, irreverent style. These NUTS made flying an 
event. Today, Southwest keeps air fares rock bottom by keeping costs low, 
satisfies customers by getting people and baggage to tlieir destinations on time 
(and gives them some fiin along the way), practices the Golden Rule at work 
and in the communities it serves, and has the best productivity and safety 
records in the industry (Freiberg, 1996). 
How has Soutliwest done all tliis? It's not rocket science that keep costs low, 
productivity high, service positively outrageous, and black ink on the financial 
statement. Three extra special things : being crazy enough to follow an 
unorthodox vision, being courageous enough to allow people to have fim and 
be "real" people who love and care at work, and being smart enough to 
recognize that their most valuable assets are their people and the culture 
they create. Southwest never forgets it is in the people business; the company 
just happens to operate an airline. 
2.3 Recognizing importance of Training: 
Although training has emerged as a distinct field with its own roles, structures 
and budgets, training is still young. However, its importance has been well 
recognized. This is proved from the fact that Membership of American 
Society for Training and Development (ASTD) has increased from 15 in 1943 
to 70,000 presently across 100 countries (http://www.astd.org, retrieved on 
12.05.2010). This shows the importance of training even in developed 
economies. 
The Indian Society of Training and Development (ISTD) was founded in 
1969. It has a large membership of individuals and institutions involved in 
the areas of Training and HRD from Government, Public and Private Sectors 
Organizations & Enterprises, Educational and Training Institutions and other 
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Professional Bodies. It has 44 Ctiapters throughout the country with the 
National Headquarters at New Delhi. The society is affiliated to the 
International Federation of Training and Development Organizations (IFTDO), 
USA and Asian Regional Training and Development Organizations (ARTDO), 
Manila. 
Importance of training can also be seen by the fact that 'National Training 
Policy' of Department of Personnel and Training, Government of India, 1996 
mentions that "Training is one of the effective and tested tools for performance 
enhajicement, as well as up-gradation of knowledge and skills of the 
personnel". Reforms have enhanced the focus on training and development of 
manpower. This is evident from the creation of first ever, 'National Training 
Policy for the Power Sector' in 2001 (National Training Policy for the Power 
Industry, 2001). 
In the Vision 2020 document issued by RIy Ministry in Dec 2009, it is 
mentioned that the vision is to train, motivate and equip each member of the 
Railway to reach his unique and full potential for which the Railway training 
institutions will be upgraded and expanded. 
2.3.1 Adoption of SHRM (Society for Human Resource Management) in 
India: 
The last 20 years have seen radical changes take place in the HRM fimction in 
India. HRD function in India is not well structured, inadequately differentiated 
and poorly staffed. In the last 10 years, HRM specialists and departments were 
under severe pressure to bring about large-scale professionalized changes in 
organizations in order to cope with the challenges brought about by the 
challenges thrown by the new economic environment (Som, 2002). 
A study of 54 organizations (Som, 2002) reported that more and more Indian 
organizations are creating a separate HRM/HRD department and adopting 
innovative SHRM practices. The HRD department has been more open to 
changes, suggestions, more flexible, fair and focused on building employee-
employer relationship wliile playing a definitive role in the success of the 
organizations. The HR department utilized modem technologies and HR 
persoimel were well trained in those technologies. The HR departments were 
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no longer being labeled as 'a cost centre and a place for maintenance 
I)rograninies'. Organizations were practicing job rotation, re-training and re-
deployment to develop the necessary competencies and skills of their 
personnel. 
The SHRM systems were characterized by an increasing emphasis on 
professionalism, skills development, incentives, accountability, flexibility, 
openness and rightsizing (Som, 2002). For example, the Aditya Birla Group, 
the thiid largest business group in India, grew from a US$1.5bn diversified 
conglomerate in 1995 to a US$7.59bn in 2006. With this growth came the 
necessity to restructure its businesses. The Group started restructuring its 
businesses to compete in the liberalized envkonment focusing on larger 
investments in fewer businesses. To manage the increasing size of the Group, 
it built systems and processes and institutionalized the Corporate Centre. The 
HR was a key player in this change process. The top-management and the HR 
department understood that to manage growth and size focus would have to be 
in building competencies and meritocracy. The growth necessitated push on 
the people front. The HR department institutionalized irmovative HRM 
practices and created a management talent pool that identified over 200 
manager as performers and put them on a fast track. With a view to provide 
for systematic and structured processes for career growth, the HR department 
trained more than 100 managers as job analysts and another 100 as job 
evaluators. With this evaluation, 5,000 jobs had been evaluated, resulting in 
the formation of 11 distinct job bands. 
2.4 Quality Education and Training : 
International Quality Rating System (IQRS) is a state of art TQM evaluation 
system propounded and introduced by Det Nosrke Veritas (DNV), 
Netherlands. As an organization existing or more than a century, DNV 
developed this rating system to facilitate the implementation of total quality 
efforts in the organizations. Designed for the primary purpose of obtaining an 
objective measurement of the effectiveness of work being done to manage 
quality, it provides a blueprint for the development of a management 
programme capable of ensuring sustainable quality improvements in all 
spheres of the organization with the implementation of IQRS, the eventual 
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status of an organization is recorded in terms of its current position, progress 
and possible area of improvement. Its accent is on continuous audit, review 
and improvement. It is not just a four-letter word; it is a symbol of qualitative 
excellence. 
In the context of the changing scenario in the power sector, Debdatta Ray 
(2003) argues for a greater role for human resource development, and 
specifically training for retention and redeployment. His paper examines the 
causes and remedial measures of market failure in training and recommends, 
on the basis of empirical evidence, a policy to support increase of public-
private partnerships in training, along with enabling and regulatory 
mechanisms. He has differentiated between old and new training paradigm. 
2.5 The Training Paradigms - Old and New: 
The traditional departmental structure of a HRD fiinction cannot meet all the 
new demands for employee learning. The old paradigm of training was based 
on the classroom approach that focused on memorizing, and was responsible 
for the creation of centralized training departments to design and deliver 
training programmes. This had the in-built disjunction between organizational 
goals and programme designed on the one hand, and between learning and job 
performance on the other (what has been referred to as the "training myopia"). 
The New Training Paradigm: 
The socio-economic and technological forces have changed the traditional 
approach to training systems making knowledge and skills critical for 
competitiveness. There has been a shift in emphasis from training to learning, 
and to manage the learning processes in such a way that it adds value to the 
business. The trainer is less a subject specialist and more a facilitator of 
learning. In addition to the design and delivery of the learning mechanisms, 
the new approach aims at creation of alliances between the users of the training 
and the training providers (or facilitators). Basic Principles of the New 
Training Paradigm are: 
Strengthen the linkage of traming results to strategic business goals. 
Maintain a strong customer service focus 
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- Integrate training efforts into a total performance improvement system 
- Use measurement and feedback to continuously improve the process of 
learning and change. 
RINL (Rashtriya Ispat Nigam Limited), a Public Sector Steel Plant at 
Visakhapatnam, made a miraculous turn-around and is making net profit now. 
RJNL has surpassed all other Steel Plants of tlie country in various performance 
parameters. The strength of RINL lies in its Human Resources. RINL has 
strategically planned development of this crucial resource through training and 
other initiatives. The article by Rao and Gupta (2003) elaborates on how training 
has been systematically plarmed and unplemented at RINL, how the top 
management is involved in Human Resource Development; and how the training 
function is interwoven in the hierarchical web of the organization, bringing out 
commitment at all levels. 
2.6 Problem Statement: 
Even though executives intuitively feel that there is value in providing learning 
opportunities, they logically anticipate a payoff in important bottom-line measures 
such as productivity improvements, quality enhancements, cost reductions and 
time-savings. Yet the frustration comes from the lack of evidence to show that the 
process is really working . 
Rao (2001), in his article comparing management training in Indonesian and 
Indian health care system shared similar views. He observed that seldom are 
efforts directed to evaluate the understanding of participants. The feedback from 
the participants is usually focused on trainer, training methodology and the 
organization of training such as classroom facilities, boarding and lodging. 
Some studies have been conducted to evaluate the impact of training on learning. 
Tliis is evident by the study conducted by Singh (2001) of 27 supervisors from 10 
mills, which concluded that as compai'ed to control group, learning scores for 
training group had improved significantly, demonstrating, training did result in 
learning. 
These studies demonstrate that training has been effective in improving knowledge 
and skills of learner. However, no conclusive evidence is available to evaluate 
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impact of training on business performance in India. Even in developed countries, 
only 30% of respondents evaluate their training in relation to behavior-job impact. 
2.7 Scope of present study 
The present study examines the impact of training on knowledge and on the job 
skills of the operating staff of Electrical Deptt. in Western Railway, which is a 
major Zonal Railway of Indian Railways. Specifically, this study addresses the 
following aspects concerning the impact of training on their performance. 
1. Does training bring about substantial changes in knowledge of Motormen of 
Mumbai suburban section trained at MX training school? 
2. Does training bring about substantial changes in knowledge of Loco Pilots 
(Drivers) of W. RJy trained at BRCY training school? 
3. Does training bring about substantial changes in on-the-job-skills of Loco 
Pilots (Drivers) of W. RIy tramed at BRCY training school? 
All above questions can be answered by evaluating the traming being imparted by 
these Training Institutes. 
2.8 Delimitation of the Study: 
Evaluating the impact of training on key performance parameters is a vast area of 
study. But an experimental investigation needs a specific theme, with well-defined 
samples and tools. The study is thus, being delimited to the two Training Schools 
(IVIX & BRCY Training Schools) of a major Zonal Railway, i.e. Western Railway. 
2.9 Justification of study: 
This Research has focused on evaluating impact of training on performance and 
will be helpful to Management for training of employees by providing information 
m area of impact of traming on employee performance, resulting m focused 
training, enhanced management conmiitment for traming and use of training as key 
strategic tool for enhancing performance. This study is thus, a step forward in 
putting the training evaluation techniques to good use in Indian Railways. 
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2.10 Significance of the Study: 
The study can revolutionize approach of training towards skill enhancement and 
way organizations value training. Interviewing various training-in-charges and 
Departmental Heads & Field Incharges corroborates this viewpoint. However, 
interviews are always subjective and provide a theoretical inputs and therefore, 
needs to be authentically researched to provide concrete proof and confirmation. 
This is the aim of this study. 
Data has been collected from secondary sources of books, internet, journals, 
existing dissertations and theses. Primary and secondary data was collected from 
the two training schools (on the basis of pre & post training knowledge and on-
the-job skills evaluation through computer test & computerized simulator 
respectively), for which validity and reliability test were not required, as these are 
being used regularly in-house. Data was collected for employee knowledge score 
and on-the -job skill evaluation scores. These scores were compared for 
employees who were trained, both before and after the fraining. 
Primary data was also collected from staff who had undergone training at these 
two training schools, through a questioimaire. The questionnaire was decided and 
finalized after discussion witli experts (Line Managers), to check whether these 
agreed with the findings of secondary data(computerized test and simulator test). 
The primary data was also collected from Managers and their response regarding 
improvement in their staff after the training was taken. 
0)1 Western Railway, the promotion of Motorman and Loco Pilot is based on a 
written examination. This study, in which we are able to judge their performance 
through computerized test and Simulator can be used for the purpose of promotion 
(instead of following the examination procedure) by deciding criteria in the 
following way: 
• 
• 
From Goods Loco Pilot to Passenger Loco Pilot - 70% score on Simulator. 
From Passenger to Mail-Express Loco Pilot - 80% score on Simulator. 
From Mail-Express to Rajdhani/Shatabdi Loco Pilot - 90% score on Simulator. 
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The Simulator gives marks in following broad areas: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Locomotive Score. 
Dynamic Braking. 
Efficiency Score. 
Braking Score. 
In train force. 
Electric Score. 
Railway Score. 
The discussion with experts has shown these can be equated in the following way: 
1. Locomotive Score = Working Knowledge. 
2. Dynamic Braking + Efficiency Score = Working Skills. 
3. Braking Score = Technical Knowledge. 
4. In train Force + Electric Score = Safety. 
5. Railway Score = Rules and Regulations. 
Constant training (Refresher) is an integral component of the organizational 
strategy and is necessary to keep the future running smoothly. The refresher 
training of Loco Pilots & Motormen is imparted at a periodicity of 3 years for the 
same purpose. 
2.11 What is training? 
Training is "The process of preparing or being prepared for a job". A learning 
experience that seeks a relatively permanent change in an individual that will 
improve the ability to perform on the job. 
Training changes a person's behaviour potential in a given situation brought about 
b}' his repeated experiences in that situation. 
Training is "The acquisition of skills, concepts or attitudes that resuh in improved 
performance in an on-the-job situation". 
Training is the transfer of defined and measurable knowledge or skills that result in 
improved performance in an on-the-job situation . The aim of training activities is 
to achieve desired modifications in skills, atUtudes and knowledge of employees so 
that they perfonn their jobs most efficiently and effectively. 
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2.11.1 Pedagogy of Learning 
The traditional methods of teaching are as under: 
• Lecture Method 
• Catechism/Seminar - Teaching through questions and answers. 
• Individual tasks. 
• The Case Method - Introduced by Donhain B at Graduate Schools of Business 
Administration at Harvard. 
• Incident Method - A slight modification of Case Method in which instead of 
giving the students a full fledged case, only outlines are given. 
• Role Playing. 
• Psycho Drama - It is akin to role playing in a " real life situation". 
• Business Simulation - It was developed in 1958 by American Management 
Association. 
A new concept has been evolved by Shrivastava (2004) in Education and 
Teaching, i.e. the GORISE System (Game Oriented Rationalized Integrated Self-
motivating Educational System), which is based on the notion that every learner 
has an inner urge to learn. The author has experienced the learning takes place in 
five stages as follows: 
• Curiosity 
• Retention 
• Comprehension 
• Convincing 
• Application 
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Individual coaching (and not general training) produce better employee 
performance and results, as per Longenecker (2010), who carried out a survey of 
219 experienced managers and took their response in the subject of coaching on a 
4- point scale and concluded that individual coaching is based on the employees 
ability and motivation. 
2.11.2 T-Group Training - Essentially Laboratory Training Method, it was first 
conducted by Kurt Lewin at the Massachusetts Institute of Technology, USA. T-
Group (Training-Group) is a small unstructured training in which the participants 
learn, from their own interactions, and evolving dynamics about issues pertaining 
to inter-personal relations, group dynamics and leadership. This is also known as 
Sensitivity Training, and is a training approach based on experiential learning. 
According to Dr.Somnath Chattopadhyaya, the leading T-Group Guru, the 
Laboratory Training was introduced in India in the mid fifties, when Udai Pareek 
and his fiiends worked with Stephen M. Corey. Almost, at the same time, Rolph 
Linton was experimenting with the experiential learning methodologies in Yelwel, 
Mysore. Udai Pareek's laboratory at Ferozpur in 1962 is considered to be the first 
formal, T-Group training in India. With the pro-active vision of these persons, 
along with a few others, the Indian Society for Applied Behavioral Science was 
founded in 1972, popularly known as ISABS. (Sarthi,2000). 
Wilson (2000) in an article on "Emergency Response Preparedness: Small Group 
Training", has commented that the learning styles and training methods for 
individuals and groups can be matched to maximize the efficiency of a training 
programme. He has listed and discussed 66 types of teaching methods. 
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2.12 Benefits of Training: 
The basic purpose of training is to make a person do a job as per standards laid 
down. However, it has direct & indirect and intentional & unintentional benefits. 
Training is a tool to fulfill all three basic requirements, which organizations must 
have i.e. people retention, people performing task in dependable manner and 
people going beyond their role and engaging in some form of creative 
spontaneous and innovative behaviour at work. 
Training also provides a solution to high employee turnover, high absenteeism, 
proportionally high overtime, increasing customer complaints, employee 
grievances, low employee morale, high error rate, new employees not trained, low 
employee productivity and introduction of new procedures. At HP services, as a 
result of a voluntary training program, only sixty persons left the company vis-a-
vis 100 from untrained group in a similar time period resulting in savings of over 
$ 1,600,000 towards cost to locate and hire. 
Training is an effective retention strategy, as workforce view training and 
development opportunities as critical. This can impact organizational performance 
as concluded in a study for hospitality industry in U.K., where staff turnover is 
costing over $300 million per annum, averaged at over $3,000 per post 
(www.wivenhoe.gov.uk retrieved on 11.05.10). 
It is important to conduct traming at the time, when people can use skills 
immediately after training; People tend to forget a knowledge/skill when they do 
not use it. There is not only a learning curve; there is also a forgetting curve 
(Singh, 2000). 
2.13 Training Steps: 
Ihe various steps of training are: 
Identification of training needs 
Develop training objective 
Design training curriculum 
Design/Select training methods 
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Design training evaluation methodology. 
Conduct training programme and 
Measure training results. 
Cannons of financial proprietary demand that before starting the training process, it 
is pertinent to have a financial justification of training initiative, which include 
training need analysis and estimated return on investment of training. 
2.13.1 Identification of Training Needs: 
"Success of any training programme largely depends upon proper identification of 
training needs". A training needs assessment is the systematic process of gathering 
and analyzing information about training needs. It has been referred to as "The art 
and science of finding the right problems and understanding them fully". 
The tendency to give needs assessment and needs analysis as separate processes is 
antithetical to a systems approach to organizational (OD) and instructional (ID) 
development (Benjamin,1989). A careful and comprehensive reading of the 
literature points up past efforts at boundary work which has carved out different 
realms of activity for each process while weakening the systems approach to the 
analysis and resolufion of performance problems. Needs assessment identifies and 
prioritize needs, while needs analysis breaks needs down and suggests causes of 
and solutions to needs. 
Nagraj and Kamalanaban, (2000) surveyed the feedback of customers on the 
competencies of employees in a servicing firm and used the feedback to identify 
training needs and develop training programmes for training of employees. Using a 
structured questionnaire, customers were asked to rate five major groups of 
behavioral traits(Promptness, Care and comfort. Educating and skill imparting. 
Reliability and consistency and Problem solving),first in relation to its importance 
to the customer, and then the extent the customer experienced these traits as 
performance from the company employees. Resuhs of the survey in two 
companies showed that, training gaps can be quantitatively identified through this 
method, and followed up with suitable training interventions. 
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Training needs identification is a vita] phase in planning training, in the 
preferred areas, to ensure that anticipated outcome is achieved as well as 
maximum gains for the professionals and their organizations (INSPQ,2008). 
Training is needed in the following situations: 
- Changes in the system or in work. 
- Introduction of new technology. 
- Introduction of new Govt, standards. 
- Decline in quality of work or performance 
- Lack of skills and knowledge 
- Lacli/absence of motivation. 
The final product of a training needs analysis is an accurate description of exactly 
what type of training is required, which is adapted to the real situation of the 
professionals in question and of the environment in which they operate. 
To ensure optimum consistency in skills development between the training 
activities designed for the staff working in the Qubec health system and the 
training needs existing in these populations,the Institut national de sante publique 
du Quebec (INSPQ) Skills Development Unit considered it relevant to develop 
terms of reference for performing analyses of continuing education needs. The 
fact is that analysis of training needs is a step often skipped in the process of 
developing training activities. However, the needs analysis process is essential in 
order to maximize attainment of the objectives of this type of activity. 
The key questions to be answered before working to link training to business 
objectives and these are, 'What are the business objectives?' and 'How will the 
training help the business to meet those objectives?'. Here, training need 
assessment sets the stage for further stages in training cycle, including training 
evaluation. The first stage of training need analysis is identification of business 
needs i.e. 'Why training is required?' Once business needs are understood, the 
second stage of training need analysis is to understand the performance needs, i.e. 
"What performance issues this training is addressing?" Once, performance issues 
are identified, then learning needs in terms of knowledge, skills and attitude need 
to be identified and as a concluding step, who are the learners who need to be 
given this input which will develop their knowledge, skill and attitude, resulting in 
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developing their performance and impacting the business requirements, Tliis 
model clearly demonstrates that the stage for training evaluation is set at time of 
training need analysis itself. 
US organizations spend about $5 billion annually to train end-users of information 
technology (IT), and 50% of organizations do not assess their training need . It is, 
therefore, pertinent to analyze training needs first and then impart training 
accordingly. 
2.13.2 Develop Training Objectives: 
Training objectives are defined on outcome of training need analysis. Learning 
objectives may be the most critical input in designing training sessions. People are 
more likely to complete training sessions successfully if they are told at the outset 
of the session (in advance) what the goals of the training are. 
2.13.3 Designing Training Curriculum: 
Training design refers to factors built into the training program to increase the 
chances that transfer of training will occur. Instructional system design (ISD) 
model on the ADDIE (Analysis, Design, Development, Implementation and 
Evaluation) lines offers a concrete, step-by-step approach to developing training 
curriculum. 
2.13.4 Design/Select Training Methods: 
Training method is a tool used to deliver learning. There are a number of training 
methods e.g. Lecture, Extension Talk, Group discussion. Workshop, 
Demonstration, Skill Teaching, Teaching Aids (Visuals), Case study, Institutional 
visits/Study tour and Lab. Methods (Dr Singh ,1999). 
The different training methods can be described as the arteries and veins of the 
training system through which training messages reach the trainees, and trainers 
receive concurrent feedback on the training programmes from the trainees. The 
cihoice of an appropriate training method is required to be guided by the level and 
background of trainers as well as training curriculum as also the time available. 
While the appropriate choice of training methods will certainly enhance the 
effectiveness of a training programme, an appropriate choice of training method is 
(jqually likely to mar or diminish the effectiveness of a training programme. A 
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variety of training method is often the spice of a training programme as it captures 
and sustains the interest of trainees during a training programme. In the choice of 
appropriate training methods, there must be emphasis on 'Learning by doing'. 
Training methodology must have practical orientation. A new training method, 
nevertheless, should not be tried out merely for novelty. Tliere must be evaluation 
of the training method for its effectiveness. It is only after success in repeated 
small pilot trials that the new training method should be considered for replication 
on a large scale. Otherwise, novelty can wear off quite quickly. 
The development of a four component Instructional Design(ID) model - The ID 
model consists of four components. The first component pertains to 
organizational context and consists of a qualitative judgment on the organizational 
character, project complexity and available resources, serving to initiate working 
relationships, formulate overall working processes and the scope of the ID model 
development. The second component pertains to the orientation to learning, 
leiiming and ID theory and the ID strategy miderpinning the development of the 
ID model. The ID model is based on a constructivist approach to learning, which 
focuses on preparing learner for real-life situations. The third component pertains 
to the ID model processes that include the decisions to be made in the 
development of the ID model, resource allocation, project management, quality 
assurance and implementation. The fourth component pertains to the ID model 
activities and incorporates design activities, development activities, allowance for 
possible future revisions and updates and evaluation. The four component ID 
model has positively contributed to learning and improvement of job specific 
knowledge and productive behavior and has been used in Kirk Patrick's 
evaluation (up to level three). 
In a case study of a South African organization, Leonie Le Roux(2008) on the 
subject of "The development of an ID Model as a strategic enabler for sustainable 
competitive advantage", found out five main reasons why and how the ID model 
was seen to positively contribute to learning and the improvement of the job-
specific knowledge and productive behavior. First, tlie self-paced, "Learning By 
Doing" design of the ID model was seen to contribute positively to why the ID 
model worked. The practical application of knowledge through the in-field tasks 
was a facilitator of this. Second, the learning contents' relevance to the specific 
organization and the specific jobs of learners caused the ID model to be seen as 
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making a positive contribution to relevant learning job-specific knowledge was 
measurably increased. Third, because of the organization and job-specific 
contents, the ID model worked because it was seen to impact positively on 
organization-relevant productive behavior, and the application thereof in practice, 
when servicing customers. Fourth, the ID model was seen as an easy-to-use 
system, which allowed easy access to learning contents and clear instructions on 
the processes to be followed. Lastly, the ID model was positive, i.e. learners liked 
it and preferred it to classroom-based training, as it was seen to be empowering 
and the way of the future. 
The success of instructional design depends upon a clear understanding of the end 
result, in other words what we want to achieve. The ADDIE model encompasses 
five phases - analysis, design, development, implementation and evaluation. It is 
a dynamic and iterative process with the evaluation activity being performed 
after each stage - analysis, design, development and implementation - to gather 
feedback and incorporate it into the next phase. It offers a systematic process for 
designing instruction to achieve this goal, guiding instructional designers to scope, 
sequence and deliver training. It involves the analysis of learning needs and 
goals, and the development of a delivery system to meet those needs(VaIiathan, 
2010). 
2.13.5 Design Training Evaluation: 
Evaluation is an integral part of tlie training program; instructional design is 
incomplete without evaluation. Evaluation should be inbuilt in the training 
program. It is necessary to consider basis of evaluation & how the information 
required to evaluate should be obtained and analyzed. Training must enable and 
link directly to bottom-line initiatives, not just build skills. 
The basic objective of training evaluation is to keep all concerned with training 
informed that the training activities are proceeding as plarmed; and, if there is any 
deviation from the planned course, what is the nature and extent of the deviation 
for setting the course right. It is essentially a management tool. No training 
programme can be said to be organized completely without training evaluation. 
To evaluate it is to determine the worth; or more precisely, the effectiveness of a 
training programme. A typology of training evaluation according to its level 
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consists of four types of training evaluation, namely (1) the reaction level; (2) the 
learning level; (3) the job behavior level; and, (4) the impact level. Evaluation 
and feedback mechanisms are interwoven in the process of training in the 
"Critical Events Model" (CEM). At every stage of training programme design, 
both evaluation and feedback mechanisms play an important role. These provide 
enough scope for the improvement of every element of training. Moreover, they 
are the heart of the training systems having interactive relationships with every 
element of training process. 
The training evaluation process begins with determining the training needs, 
wliich in turn helps to identify what knowledge, skills, attitude, behaviour or other 
learned capabilities are needed. Next step is to identify specific measurable 
training objectives to guide the programme. The more specific & measurable 
these objectives are, the easier is to identify relevant outcomes or criteria for the 
evaluation. Based on the learning objectives, outcome measures are designed to 
assess the extent to which learning and transfer have occurred. The next step is to 
determine an evaluation strategy. A training evaluation plan should provide for 
each of tlie elements mcluding learning, its use "on the job" and impact on 
"bottom line". 
Some organizations like GE, which attach utmost importance to the training, the 
trainers have access to key decision-makers and have established greater 
legitimacy for training and development activities. The importance of training 
which GE gave reached a climax in time of its legendary chairman Jack Welch at 
tlieir training institute at Crotonville. He wanted to bring the place to life and 
recruited a former Harvard professor to lead the efforts in 1981. He saw 
C!rotonviIle as a place to spread ideas in an open give- and- talce environment 
which could be the perfect place to break through the hierarchy. There was need 
to comiect with managers deep in the organization, without chahman's messages 
being misinterpreted by layers of bosses. 
In a study of UK based manufacturing companies to identify current evaluation 
methods and identify the predominant barriers to the implementation of effective 
training programme, it was concluded that most of the companies believed that 
their training progranraie did not realize the fiill potential in terms of higher 
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productivity, better "on the job' perfomiance and improved quality. (Tennant 
Charles, 2002) 
With huge investments made in training after understanding its utmost 
importance, the question no longer is, "Whether training is needed"?, but rather, 
"Aie training initiatives worthwhile and effective?". 
Evaluation is defined by Deptt. Of Trade & hidustry as, "The assessment of the 
totiil value of training or course". Evaluations differs from validation in that it 
attempts to measure the overall worth & benefit of the course, and not just the 
achievement of the laid down objectives (Validation)". Simply stated, it means 
"Was it worth doing the training?" 
Training expenditures by American business has reached large proportion of their 
budget. Despite this, there may be little demonstrated return from business 
framing efforts. Literature reviewed contams ample information on evaluation 
techniques, yet it is seldom applied by business training groups. A national 
survey indicated less than 25% of training was evaluated against business results 
in the companies surveyed. Past research presents reasons for the lack of effective 
training evaluation ranging from trainer ignorance to lack of business support. A 
study reviewed the five-year history of a technical training programme in a high-
tech industry to examine the relationship between training and job performance. 
Utilizing a case study approach, Michelle (2002) examined the impact of 
organizational factors on training capability and the resulting implementation of 
evaluation and instructional methodologies. Correlation analyses identified 
significance and strength, by year, of demonstrated relationships between training 
and job performance. 
The case study yielded a clear pattern of effective program practices that evolved 
over the five years. The correlation analyses revealed significant relationships 
between training and job performance, beginning in the third year. While initial 
strength of these relationships was weak, it increased somewhat by year five. 
2.14 The Training Impact Assessment (TIA) is a simple, effective method that 
can help managers gauge the real value of training and select specific, targeted 
training programms. There are six steps to the TIA method: 1. Invite key clients, 
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such as the trainee's boss, to participate in the assessment sessions. 2. Ask the key 
clients to gather data on the effectiveness of employee training. 3. Ask subgroups 
to share positive results of training. 4. Ask subgroups to list negative or 
unachieved results, and post all lists in the general-session room. 5. Have the 
entire group reconvene to share overall results. 6. Consolidate lists, agree on 
actions, set a follow-up date, and prepare a summary report. The TIA process is 
valid, but it is only as strong as the organizational commitment behind it. 
(Linn, 1990). 
Galanou and Priporas (2009) carried out a study on "A model for evaluating the 
effectiveness of middle managers' training courses: Evidence from a major 
banking organization in Greece". He examined the effect of six evaluation levels 
- Reactions, Learning, Job behavior. Job performance. Organizational team 
performance and some wider, Social effects - in measuring training interventions 
with regard to the alterations to learning, transfer and organizational impact. The 
model was tested with data obtained form 190 middle managers employed by a 
large banking organization in Greece and the results suggest that there is 
considerable consistency in the evaluation framework specified. 
Hanratty (2010) in an article "Training centres are inadequate", has commented 
that performance levels at more than half of Vocational Training Institutes 
reviewed in Bahrain have been deemed inadequate. The figure was revealed by 
the Quality Assurance Authority for Education and Training's (QAAET) third set 
of education and training report. 
Al-Athari and Zairi (2002) in An empirical study in Kuwait on Training 
evaluation examined the current training evaluation activity and challenges that 
face Kuwaiti organizations. The study sample was five UK organizations 
(recognized as best practice organizations in their Training and Developmental 
activities) and 77 Kuwaiti organizations (40 government and 37 private). 
Interviews and questionnaires were used. The study revealed that the majority of 
respondents, both in government and in private sectors, only evaluate their 
training programme occasionally. The most popular evaluation tools and 
teclinique used by government and private sectors were questionnaires. The most 
common model used by Kuwaiti organizations is the Kirkpatrick model, while the 
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most common level of evaluation for both government and private sector is 
reaction type. 
2.15 Berge (2008) in an article "Why it is so hard to evaluate training in the 
workplace" explores reasons regarding why it is difficult or perhaps impossible 
to properly evaluate the impact and effectiveness of work place training. The 
approach taken is to describe the barriers to effectively measure training in the 
workplace. He found that, essentially, training sometimes lacks planning, 
sponsorship, budget, or because training is done for the wrong reasons. 
Evaluation of training is also difficult because operating unit managers are 
looking for increased performance and not necessarily the increased learning on 
which trainers usually judge the success of their training. 
Stolovitch (2007) states there are many reasons for wasted training expenditures: 
> Poor Trainee selection 
> Unclear expectations from supervisors 
> Little on-the-job support 
> No post-training monitoring 
> Inadequate resources to implement new skills 
> No incentives to apply new skills & 
> Knowledge and trainee discomfort with change. 
Philip and Adrian (1994) in their article "The evaluation of training: An 
organizational culture approach" argued that what is required to make training 
more effective is the adoption of an integrated approach to evaluation and, most 
significantly, the creation of an appropriate organizational culture, which promotes 
and recognizes the value of evaluation in general and training evaluation in 
particular. Reasons for the absence of, or ineffective practice of, evaluation within 
so many organizations are discussed and these reasons are shown to be related to 
organizational cultures which discourage training evaluation, especially 
organizational-level evaluation. 
The practice of evaluation in training has received a lot of criticism, due to the 
unsystematic, informal, and ad hoc evaluation that has been conducted by training 
institutions. In Malaysia, training activities are monitored by the government. 
Organizations are required to obtain training services from approved training 
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providers registered witii the government. The paper examines the clients' 
demand toward evaluation, the commitment given by training providers, and the 
overall practice of evaluation by the training providers in Malaysia. It finds that 
the government, client and economic situations have influenced the evaluation 
practice in a positive direction. (Hashim, 2001). 
In 1990, the results of a "Training Evaluation Practices" survey conducted by 
Grider, Capps, and Toombs were published. In this survey, members of the 
American Society for Training and Development (ASTD) were asked to identify 
the evaluation methods they believed most effective and to indicate which 
techniques they most employed. Trainees' reactions to training was the most 
commonly used, although behavioral indices, skill-based competencies, and 
cost/benefit results were the most preferred. Why didn't respondents use the 
evaluation method they most preferred? The reasons found were as under: 
• The best method costs too much or takes too much time. 
<• Professionals within the organization don't know how to use the preferred 
technique or how to collect the needed data 
• Top management doesn't view training evaluation as important. 
• Many factor other than training determine on-the-job performance. 
• Top management prefers the use of the reaction method. 
John (2007) carried out a research study to "Evaluate the training services in 
TransAlta". This study evaluated TransAlta's training services for the operations 
and maintenance departments. The study revealed that training services are 
reactive, underutilized, inconsistent, and seldom measured for effectiveness. A 
proposal with reconraiendations to improve the field training services has now 
been presented to the Operations Council to consider what changes they wish to 
implement. 
2.16 A few cases of Training Evaluation: 
Raed (2005) carried out a research study on "An investigation into the impacts of 
the Engineering Management Training Programs(EMTP) in Saudi Arabia". This 
descriptive study employed an integrated framework by combining the EMTP with 
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training evaluation in order to investigate the impacts of the EMTP and the 
affecting training factors that inhibit or facilitate the EMTP. The framework's 
hypothesized impacts on engineers, projects, and organizations, and hypothesized 
associations between the affecting training factors and each evaluation level, were 
examined. The EMTP's survey questionnaire was developed as a data-collecting 
instrument, and a 5-point Likert-type scale was utilized as a measurement scale. 
The reliability coefficient alpha for this survey was 0.89.The study's subjects were 
149 former trainees of the EMTP at the Institute of Public Administration (IPA) in 
Saudi Arabia. The subjects' responses to the EMTP's questionnaire were analyzed 
through descriptive statistics analysis (e.g., Irequencies, measures of 
associations).The majority of the subjects reacted positively (favorably) to the 
EMTP; achieved "B" or above as their EMTP's final grades; transferred the 
gained skills and knowledge of the EMPT to their work-settings; agreed that the 
EMTP had positive impacts on them, their projects, and their organizations; and 
agreed on the affecting training factors, which inhibited or facilitated the EMTP. 
Analyzed at the 0.05 level of significance, this study produced statistically 
significant associations between most variables in the study's framework. 
Nerza (2005) carried out a study on "The influence of training evaluations on the 
training transfer: An experience of DANAVEN, a multinational Venezuelan-
American corporation". This study proposed that to achieve a positive training 
transfer rate it is necessary to develop and implement a formal evaluation training 
system, which is able to track all factors-individual and organizational-affecting 
transfer effectiveness before and after training occurs. In order to empirically 
demonstrate the influence of the pre and post-training evaluations on the transfer 
rate, a case study was conducted to examine the relationship between the 
dependent variable, positive training transfer, and the two primary independent 
variables, the pre-training evaluation and post-training evaluations. The research 
utilized a multi-method approach combining quantitative design predominantly, 
and qualitative design as an alternative technique. The results obtained from the 
three sources used, questionnaires applied to 215 trainees, in-depth interviews 
conducted to 8 trainees, and existing data reporting the transfer rate of each trainee 
stirveyed, led the researcher to demonstrate the relationship between both variable 
studied. The summary of study conclusions is as under: 
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• Pre-training evaluations did have a positive and statistically significant 
relationship with training transfer (p=.026<.05). 
• Within pre-training evaluations, Training Needs based on Organizational 
Objectives had a positive relationship with training transfer, but the 
relationship was not statistically significant (p=.083<.05). However, Training 
Goals Setting did have a positive and statistically significant relationship with 
training transfer (p=.019<.05). 
• Post training evaluations did have a positive and relationship with transfer 
(p=004<.05) 
• Within post-training evaluations. Achievement Training Goals did have a 
positive and statistically significant relationship with training transfer 
(p=.004<.05). Likewise, Organizational support did have a positive and 
statistically significant relationship with training transfer (p=.001<.05). 
Tipton (2003) carried out a study on "The effectiveness of the current training 
practices of middle-level managers in industry as reflected in the practices of the 
Verizon Corporation". This study examined 60 nos.(34nos. " Leadership in 
action" and 26 nos. in "System thinking") middle level managers who worked for 
Verizon Communications. The subjects took a management training course 
designed to improve a skill or behavior that is measured on their end of year 
performance evaluation. The researcher examined two years worth of data to 
determine if the courses had an impact on the skill or behavior it was designed to 
unprove. The design of this research followed the four-step training evaluation 
module of Dr.Donald Kirkpatrick. Each level was used to determine the 
effectiveness of the current training practices of middle level managers as reflected 
in the practices of Verizon. The data was collected using a post course 
questionnaire provided by the Verizon Communication training department. The 
Verizon employees who took the management courses were asked to share three 
years of evaluations. The researcher's goal was to determine the effects of the 
training on their end of the year performance and their responses to the post course 
questionnaire. The results of this study were: 
1. Usefulness of course 
i) 4.78(on a scale of 5)for course in "Leadership in Action" 
ii) 4.51 (on a scale of 5) for course in "System Thinking" 
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2. Changes in Year end perfoiinance appraisal in competency area of-
Previous Now 
i) Customer Focus 3.1 3.2 
ii) Planning, Organization & Implementation 3.0 3.2 
iii) Team Work 2.6 2.9 
iv) Continuous Learning 2.7 2.9 
v) Leadership & Development of employees 2.6 2.7 
3. Overall performance rating. 2.7 3.0 
Day (2002) carried out a study in "Changing a corporate culture: Implementing 
safety leadership at a pulp and paper mill". This study examined the management 
strategies and cultural changes responsible for reduction in accidents. It also 
explored the content and outcomes of a health and safety leadership course 
delivered to almost 200 unionized workers and staff members in the winter of 
2002. The purpose of this course was to instill beliefs, values, and practices that 
would move the organization to world class levels of health and safety 
performance. Principles of action research were employed in the assembly, 
delivery, and evaluation of the leadership course. Pre-and post-course 
performance measures were based on Kirkpatrick's (1998) four levels of training 
evaluation. According to these measures, the course was successful in three of 
Kirkpatrick's (1998) four levels of evaluation. More importantly, repercussions 
from tlie course and the overall corporate emphasis on employee safety continue to 
be felt tliroughout the organization. 
Clemenz (2001) carried out a study in "Measuring perceived quality of training in 
the hospitality industry". Operating from the paradigm that training is a service, a 
rigorous scale development process was initiated to discover the dimensions of 
perceived quality of training, a new construct within the realm of training 
e\'aluation based upon trainees' impressions of training. 164 trainees from six 
different instructor-led training classes in the hospitality industry completed pre-
training and post-training surveys that evaluated scale items as expectations as 
well as perceptions of training. Comparing measurement techniques, findings 
indicated that a perception only measure of training quality was more highly 
correlated with trainees' overall quality of training ratings than was a gap measure 
(])erceptions minus expectations). 
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Exploratory factor analysis revealed that the six dimensions of perceived quality of 
training, as determined by the perception measurement, are interactivity, climate, 
courtesy, relevance, tangibles, and credibility. These dimensions are similar to the 
dimensions of service quality, thereby giving credence to the idea of tapping into 
eclectic literature bases to address issues of training evaluation. Lastly, test results 
indicated that the perception measurement of the perceived training quality scale 
was significantly and positively coirelated with trainees' intentions to use trakiing 
when they returned to their jobs. 
Anderson (2000) carried out a study in "Training needs assessment, evaluation, 
success, and organizational strategy and effectiveness: An exploration of the 
relationships". The purpose of this study was to carry out a detailed examination 
of needs assessment and evaluation practices, and comparing those practices with 
perceived levels of training program success and organizational effectiveness. In 
addition, the variables of respondent characteristics (including level of knowledge, 
years of experience, and position in organization) and respondent organization 
characteristics (including size, industry, business strategy, resource allocation, 
integration of evaluation, and training staff knowledge-involvement-size) were 
examined to determine if a relationship exists between these variables and needs 
assessment, evaluation practices, perceptions of training program success, and 
organizational effectiveness. 
A mail survey was sent to 1,115 members of the American Society for Training 
and Development of wliich 231 surveys were returned (a return rate of 21%). 
Survey results showed that the majority of organizations do not involve most of 
their training staff in needs assessment or evaluation, most training staffs do not 
have formal training in needs assessment of evaluation, and evaluation is usually 
independent of program development. 
The majority of organizations perfonn a general needs assessment of any kind in 
only about half (53%) of their training programs, and perform more detailed 
organizational, person, and task analyses in 41% and 36% of their training 
programs, respectively. The most prominent reason for not performing 
organization, person, and task analyses and general needs assessment is that it is 
not required by the organization. 
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The majority of organizations perform a Kirkpatrick Level 1 (reactions) evaluation 
of most 82%) of their training programmes and perform Level 2 (learning), Level 
3 (behavior), and Level 4 (results) evaluations of less than half of their training 
programs, 41%, 21% and 17%) respectively. 
Whitlock (1995) carried out a study on "An analysis of small business training 
evaluation and transfer". The study investigated the evaluation and transfer of 
training provided to small business owners, managers, and entrepreneurs by the 
Oklahoma Small Business Development Centre(OSBDC). The three primary 
training programs offered by the OSBDC-Going into Business, Loan Briefing, and 
Tax Plamiing-were targeted. During a nine-week period, every trainee enrolled in 
one of these programs offered throughout the state, was given a pretest evaluation 
and post-test evaluation. Trainees responded to six specific training objectives 
listed for each respective program. Pretest knowledge and need level, and post-test 
knowledge and value/utility of the training was measured. Approximately six 
weeks later, a similar follow-up evaluation was mailed, or admmistered over the 
telephone. The follow-up instrument consisted of the same six items, and 
measured responses to knowledge (retention) and application (transfer). A total of 
126 participants completed all three evaluations. Descriptive statistic indicated 
that trainees had an increase in knowledge after training, and that six week later, 
virtually all knowledge had been retained. Participant' score indicated a high 
perceived need for the training, and that the training was generally perceived as 
valuable or useful. Transfer or application of training was also indicated. 
Statistically significant correlations were found between pretest, post-test, and 
follow-up variables indicating relationships between the pretest, post-test, and 
follow-up evaluation instruments. 
Traming is pervasive, expensive, and strategically important. To maximize the 
payoffs from this investment, organizations must effectively plan, implement, and 
evaluate their training. Historically, many companies have not "closed the loop" 
through systematic evaluation and thus the make many training decisions based on 
anecdotes, trainee reactions hunches, or inertia. Tannenbaum (1992) argue that 
training evaluation can be critical and highlight several organizational factors that 
should be considered when determining an evaluation strategy. Author also 
presented a case study from a large financial service company that illustrates how 
organizational constraints influence the determination of an appropriate evaluation 
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strategy. ITie author also concluded that training is not the only vehicle for 
developing people, nor is training always an appropriate solution to organizational 
problems. Organizations should carefully consider whether a formal training 
program is the best possible strategy to address the particular need(s) at hand. If 
careful analysis suggests that training is an appropriate intervention, then training 
evaluation data can help determine whether the training is accomplishing what was 
expected. Evaluation date can also be used to revise and improve the training or to 
suggest that other non-training alternatives may needs to be considered. 
Razia and Srinivasan (2000) carried out a study on "The training programme for 
self employment -Trainees' perception on its impacf commenced in two 
voluntary institutions which were helpmg poor students. It was concluded that 
knowledge cum skill training programmes were for creating and promoting self 
employment for the females of vulnerable sections of the society. The trainees 
benefited through the knowledge and skill training programmes. They were given 
certificates which would help them in obtaining a job, or starting their own 
enterprises. 
2.17 Testing, assessment and evaluation - A maze of concepts, clarified: 
(Bille,2008) 
Testing, assessment, and evaluation are three terms often used interchangeably. 
However, understanding their differences is crucial to ensure an assessment 
strategy that makes sense for business objectives. Here is a look at the definitions 
of the three terms and their implications for professional practioners: 
a) Test - A test of knowledge, skill, or ability is a measurement activity, and is 
only meaningful in relation to the purpose and context in which it is used. It 
may be part of a "formative" process that assess progress toward an objective 
or a "summative" process that measures the whole. 
Before beginning a testing program, one should be clear about what impact 
the test results will have on individuals, as well as the organization. It is 
essential to understand what is being tested (e.g. recall of the regulations and 
skill in parallel parking), as well as the purpose of the test (e.g., whether to 
assist a novice car driver, or to certify a professional trucker). The relevant 
question to be posed are: Do we provide different types of tests for different 
domains of learning? Do we have a clear objective for each test? Does each 
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test item have a purpose? Do we use subject matter experts (SMEs) to develop 
or approve test items? 
b) Assessment - By nature, assessment are formative, capturing progress toward 
a goal. With this in mind, individual assessment results are intended for the 
learner, the instructor, and the instructional designer. This allows tlie learner 
and instructor to mold their respective efforts based on individual need. The 
instructional designer uses the feedback to improve the overall course and 
curriculum. The relevant questions are to be posed are: Do we provide for 
formative testing in our course design? Are we assessing in relation to a goal 
the learner understand? 
c) Evaluation - Evaluation is the summative. An evaluation confirms whether or 
not a goal has been attained, and when one pass (or fail), it "counts". Tests 
should not be used to evaluate performance until they have been piloted, and 
passing scores have been set after reviewing results. Determining the standard 
for "passing" involves judgment, data, and statistics. There is always an 
element of judgment in evaluation-the "expert" who sets the standard for 
passing should be qualified to do so, and should use established and defensible 
criteria. The relevant questions to be posed are: Do we validate our tests with 
experts? Do we "test the tesf with a pilot to make sure poor performers can't 
fake their way tlirough it or that the good performers are not failing? 
Research on training transfer continues to intrigue scholars and workplace 
practitioners interested in discovering how best to support the application of new 
learning. As organizations attempt to maximize human capital investments, 
leveraging knowledge from training and other performance interventions is critical 
to maintaining a competitive advantage. Training and other learning investment 
expenditures (measured in U.S. companies) approximate over $100 billion of firm 
budget allocations each year; however, most reports of training transfer indicate 
only a small amount of new learning is actually applied on the job. In a review of 
evaluation benchmarking data conducted by Knowledge Advisors, a human capital 
metrics firm, organizations reported that trainees had applied less than 40% of 
their knowledge and skills irom training experiences when measured 90 days after 
training. The remaining 60% is considered "scrap learning", a term used to 
describe knowledge and thus investments in learning that is wasted and raises 
concerns about the efficacy of training as per performance improvement 
43 
intervention. Data were gathered from member of a large professional training 
organization regarding their practices for supporting training transfer. Transfer 
factor categories grounded in the literature were used lo code the data using 
content analysis procedures. Commensurate with the transfer literature, results 
suggest that trainers reported strategies used within the training setting and in the 
work environment as having the most influence on training transfer. Transfer 
practices that do not have a firm grounding in the research but that emerged in the 
data, trainer characteristics and evaluation practices, were reported by trainers as 
being important influences on training transfer. This study extends previous work 
on training transfer practices by elucidating the specific transfer influences 
perceived by trahiing professionals as critical for supporting transfer in 
organizations. Implications for practices and research are offered that focus on 
building trainer proficiency for training transfer in organizational settings. 
(Hutchins, 2009). 
Training evaluation is critical both for the users of training (line managers) and 
Training Institutes (Internal & External customers). The training organizations in 
Netherlands have created an association 'VETRON', to evaluate quality of training 
programs and benefits to clients. Measuring the results of training shouldn't be the 
responsibility of traming department alone. Instead, line managers should also be 
involved. 
Michalski (1999) in his research study "Stakeholder variation in perceptions about 
training program evaluation" examined the perceptions of three distinct 
stakeholder groups, namely training participants, training providers, and training 
sponsors, in terms of their perceptions relative to an entire program (consisting of 
multiple course interventions). A conceptual framework was developed to 
accommodate complex organizational contextual elements especially in terms of 
effectiveness, multiple-constituency group perceptions, knowledge work, and 
organizational learning. Multiple methods were used in three phases of research to 
analyze perceptual variation across the stakeholder groups. These methods 
included the use of concept mapping and pattern matching (phase 1), semi 
structured interviews (phase 2), and a survey instrument using quantitative 
techniques (phase 3). The integrated results of the study support that stakeholder 
group views of training evaluation do correspond with an depend on their 
perceptions of training results. While all groups perceived a similar set of training 
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results as beneficial to the organizations, each group emphasized different aspects 
of the results in terms of training evaluation. These differences were found to 
correspond with the specific organizational role of each group, 
Miller (1987) used a "true" experimental design (present/posttest and control 
group), to evaluate the attitudinal and behavior changes of randomly selected 
municipal employees after a two-day human relations training seminar. Posttests 
for attitudinal change were done immediately after the training sessions. Posttest 
for behavior changes were done six months after the training sessions were 
completed. In addition to the testing of employees, supervisors were also asked to 
participate in a pretest/posttest evaluation of their subordmates' job behavior. The 
results of the " f tests performed on the group means indicated no statistically 
significant attitudinal or behavioral changes on the part of the experimental group. 
Tliis result has a number of significant implications One implication is the 
hypothesis that training has no effect on employees' job attitude and/or behaviors. 
Another implication is that current testing and evaluation instruments cannot 
measure the changes in employee attitudes or behaviors. A third major implication 
is that the criteria and values used are not the proper criteria for evaluating the 
effect of training on employees. 
Foxon (1989) carried out review of the Training and Development literature 
including definition of evaluation, the purpose of evaluation and the models of 
techniques proposed. There is ample evidence that evaluation continues to be 
one of the most vexing problems facing the training fraternity. Catanello and 
Kirkpatrick's 1968 survey of 110 industrial organizations evaluating training 
(Burgoyne and Cooper, 1975) revealed that very few were assessing anything 
other than trainee reactions. 
Providing a soimd definition is more than a lexicographic exercise; it can clarify 
and refine concepts, generating a framework Mdthin which to develop a pragmatic 
approach to the subject. Evaluation is not exception, and the apparent confusion in 
the minds of many as to the purposes and fimctions of evaluation corresponds to 
the ignorance or misimderstanding of what is meant by this and related terms such 
as research, validation and assessment. A variety of definitions can be found in the 
literature, many of them stipulative, and the inconsistencies in the use of the 
terminology has "muddied the waters" of training evaluation a great deal, affecting 
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the success of evaluation efforts. Bramley & Newby (1984a) summaries the 
diversity of terminology used over the past decade, and offer a most helpfiil 
comprehensive definition showing the interrelationships between various concepts 
of evaluation. 
The majority of writers tend to view it as the gathering of information in order to 
make a value judgment about the program, such as necessary changes or the 
possible cessation of the program. Williams (1976) defines evaluation as the 
assessment of value or worth. Harper & Bell (1982) refer to the planned 
collection, collation and analysis of information to enable judgments about value 
and worth. However, as Williams (1976) observes, value is a rather vague 
concept, and this has contributed to the different interpretations of the term 
evaluation. 
Many writers not only differ in their definition of evaluation - they also use 
evaluation terminology interchangeably and in some cases quite confusedly. 
Burgoyne & Cooper (1975) for example, use the term evaluation research as 
synonymous with evaluation. While evaluation and research may appear at first 
sight to be similar, there are clear differences. Unlike research, it is the context of 
the evaluation which defines the problem, the evaluator's task is to test 
generalizations rather than hypotheses. The evaluator may not be able to avoid 
making value judgments at every stage whereas the researcher must avoid any 
subjectivity. 
Evaluation is also confused by some with the terms measurement and assessment. 
Evaluation involves description and judgment; measurement and/or assessment 
provides the data on which to base the evaluation. This confusion of terms is most 
obvious when considering the use of "evaluation and "validation". While most do 
not see validation as separate from evaluation, there are a few who appear to draw 
the distinction. 
2.18 Bramley and Newby (1984a) identify five main purposes of evaluation: 
feedback (linking learning outcomes to objectives, and providing a form of quality 
control), control (using evaluation to make links from training to organizational 
activities, and to consider cost effectiveness), research (determining relationships 
between learning, training, transfer to the job), intervention (in which the results of 
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the evaluation influence tlie context in whicli it is occurring), and power games 
(manipulating evaluative data for organizational politics). Burgoyne and Cooper 
(1975) and Snyder et al. (1980) discuss evaluation in terms of feedback and the 
resultant issue of control. 
Reser(1999) has carried out literature survey of "Educational Progam Evaluation" 
and found out major contribution of following four: 
Ralph Tyler: His general statement on evaluation offers six valuable advices 
namely,setting fundamental purpose of evaluation ,ground rules for selecting 
evaluation techniques, specific evaluation procedures, use it as a quality control 
process, identify immediate benefits and articulating the central purpose of 
program evaluation. 
Robert Stake addressed fotu- issues of importance to training evaluators. He 
reasoned tliat evaluation could detect tiie difference between the intentions and 
results of education. Evaluation is flexible, capable of changing emphasis over 
time to reflect different purposes and procedures embedded in educational 
programs he notion of flexibility and breadth is central to liis concept of 
"countance". 
Cronbach recognized the problem associated with the transfer of learning. He 
differentiated applicational from cognitive learning transfer. Learning how to learn 
is a valuable skill and evaluating it requires an exploit strategy. He believed 
evaluation must be capable of detecting change and should ascertain what changes 
a course produces and should identify aspects of course that need revision. 
The Joint Committee on Standards for Training Evaluation (JCSEE,1994) 
benchmarks are the generic QC standards for the evaluation profession. 
2.19 Evaluation Types: 
Evaluations have been classified evaluations on basis of objective with which 
evaluations is done as Formative evaluation, Pilot testing and Summative 
evaluation. 
2.19.1 Formative Evaluation: It refers to evaluation conducted to improve the 
training process. Employees and Managers participate in the programme before it 
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is made available to rest of company. As a result of the formative evaluation, 
training content and process may be changed to be more accurate, easier to 
understand or more appealing. 
2.19.2 Pilot Testing: Pilot testing refers to the process of previewing the training 
programme with potential trainees and managers. Programme developers use the 
infoimalion gained from this preview to improve the programme before it is 
administered to all employees. 
2.19.3 Summative Evaluation: It refers to evaluation conducted to determine 
the extent to which the trainees have changed as a result of participating in the 
training programme i.e. Have trainees acquired knowledge, skills, attitudes, 
behavioui' or other outcomes identified in the training objectives? Summative 
evaluation may also include measuring the monetary benefits (ROI) the company 
receives from the programme. It usually involves collecting quantitative data using 
tests, ratings of behavior or objective measures of performance such as increased 
value of sales, reducing or preventing accidents or getting new patents. 
These evaluations may be done internally by organization or by an external 
agency. A few models of training evaluation evolved over the years are discussed 
below: 
1) Bell System Approach 
2) Donald Kirkpatrick 
3) G.Raj Kumar 
4) Hamblin 
5) Holton 
6) Jack Phillips 
7) Parker 
8) Virmani 
9) Warr 
2.20 Models of Evaluation: 
2.20.1 Bell System Approach : This approach was developed as a result of a 
study at AT&T and Best System Unit, at following levels of outcomes: 
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i. Reaction Outcomes. 
ii. Capability Outcomes - Participants expected to know, do or produce by 
tlie time the training is finished, 
iii. Application Outcomes - Participants know, think, do or produce in 
their job-settings, 
iv. Worth Outcomes - Value of training in relation to its cost (cost 
benefit). 
The outcomes represent the benefits from training in terms of the money, time, 
effort and resources mvested. 
2.20.2 Donald Kirkpatrick's Model for Assessing Training Impact: 
Kirkpatrick's 4-level training evaluation model was first introduced in 1959, 
and serves as a gold standard for evaluating training. There are four basic 
levels in measuring the impact of training: 
Level 1: Reaction - Did the participants like the training? 
Reaction is commonly obtained at the end of a seminar or workshop by asking 
the participants through a questionnaire regarding their feelings. Trainers refer 
to this level as "Happy Sheets" or a "Feel Good Measure". 
Such measurement should not be underestimated although the validity and 
objectivity of such a questioimaire is quite doubtful. Participants' reaction can 
be of help to determine the effectiveness of a program and how it can be 
improved. Kirkpatrick believes the fu^ st level can't be bypassed because if 
participants do not react favorably; they will not be motivated to learn. 
Extensive usage of level 1 evaluation has been done by number of researchers. 
Level 2: Learning - Did the participants learn something in the training? 
Kirkpatrick defines learning as the ,"Extent to which participants change 
attitude, improve knowledge and/or increase skill as a result of attendmg the 
programme". 
Tests are the most frequent method of evaluating learning. Learning is 
determined by Post Course Surveys, written and oral tests and knowledge & 
performance based testing (Pre & post training). 
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Level 3: Behavior - Did the participants apply wiiat tiiey earned in the 
training back on the job? 
The third level of training helps assess use of learning on the job. This form of 
evaluation can be time consuming and costly, but it is critical in determining if 
classroom knowledge was transferred to the workplace, which can be directly 
attributable to the learning. 
The candidate will be assessed periodically once in a year and sometimes even 
half yearly, after completion of training, mostly through a questionnaire 
designed to measure behavior considered critical for perfonnance. This 
feedback is taken both before and after the training program and the results on 
comparison would indicate the change in behavior of the trainee, if any & to 
what extent, reducing/controlling the effects of extraneous factors. 
Level 4: Results - Did the participants' application of learning on the job 
impact the bottom line? 
As per Kirkpatrick the impact on bottom line may mean," Reduction of costs; 
reduction of turnover and absenteeism; reduction of grievances; increase in 
quality and quantity of production; or improved morale which might lead to 
some of the previously stated results". 
Nicc(3 Internet Ventures Ltd. (NILV) evaluated its training program at four 
levels. A summative evaluation of the training course at Level 1 got excellent 
feedback from participants. At level 2 ,91% agreed that they have gained 
important new knowledge, 82% agreed that they have gained important new 
skills and 91% agreed that these learning would help them in negotiating with 
clients. Evaluation done at Level 3 at Nicco Internet Ventures Limited through 
pre and post training quizzes showed an improvement from 24 to 92 percent. 
At level 4 evaluation at Nicco Internet Ventures Limited, it was concluded that 
rate of professional charges negotiated with clients improved from 33% to 44% 
of contracts negotiated, showing improved negotiation skills (Lahiry, 2005). 
2.20.3 G.Raj Kumar: 
G.Rajkumar, General Manager, Learning & Development, at Dr.Reddy's 
Laboratories, advocates that if the content of training is contextual and the 
delivery is excellent, the results will definitely follow and that there is no need 
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to spend time, efforts & money on evaluation. He proposed a model for 
measuring training effectiveness, where the first step is to decide the desired 
behavior and define measures to scale them. 
A study by a gas filling company proved that the training may not deliver 
bottom line results. The company selected 200 filling stations to try out the 
hypothesis that if windscreen were cleaned, the motorists may get more petrol 
filled. The attendants were given training in how to approach the customer and 
clean the windscreen quickly & effectively. A few months later, the sales of 
gasoline of these filling station with those of others were compared. The 
evidence was that the sale in selected 200 stations were not significantly 
different than the rest. This case study illustrated that even though the 
motorists may have responded with pleasure; they did not, on the whole, buy 
more petrol at those stations. 
Therefore, it would be advisable for the organizations to identify which 
problems can be solved by training and which cannot, before the process of 
training is started (Singh, 2000). 
There is a whacky example of SEMCO, a Brazilian firm, which does not have 
a training department and still it is one of Latin America's fastest-growing 
companies, acknowledged to be the best in Brazil to work for, and with a 
waiting list of thousands of applicants hoping to join it. (Semler,1993) 
Seraco manufacturers an impressively varied roster of products, including 
pumps that can empty an oil tanker in a night, dishwashers capable of 
scrubbing 4,100 plates an hour, cooling units for air conditioners that keep 
huge office towers comfortable during the most sweltering heat waves, mixers 
that blend everything from rocket fuel to bubble gum, and entire biscuit 
factories, with 6,000 separate components and 16 miles of wiring. But it's not 
what Semco makes that has executives and management experts the world over 
waiting months for a chance to visit its plants and office. It's the way the 
people of Semco make it. 
The factory workers set their own production quotas and even come in on their 
own time to meet them, without prodding from management or overtime pay. 
They help re-design the products they make and formulate the marketing plans. 
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Their bosses, for their part, can run business units with extraordinary freedom, 
determining business strategy without interference from the top brass. They 
even set their own salaries, with no strings. Then again, everyone will know 
what they are, since all financial information as Semco is openly discussed. 
Some people have likened the Semco philosophy to socialism, in the old, 
Eastern European sense. The company proves that worker involvement 
doesn't mean that bosses lose power. What is stripped away is the blind, 
irrational authoritarianism that diminishes productivity. The workers are self-
governing and self-managing. It means they care about their jobs and about 
their company, and that's good for the company. 
The company also reduced corporate staff, which provides legal, accounting, 
and marketing expertise to their manufacturing units, by more than 75 per cent. 
They no longer have data processing or training department. Everyone 
vouches for his own work, so they don't need a quality control department 
either. After taking a good look at themselves, they whittled the bureaucracy 
from twelve layers of management to three and devised a new structure based 
on concentric cncles to replace the traditional, and confirming, corporate 
pyramid. 
In a study for Motorola, Canada, with 42 people in each of control group and 
experimental group, the revenues from new customers for experimental group, 
went up by 63%, against reduction in sales by 16% for confrol group. Whereas 
sales for experimental group went up by 1%, against reduction by 13% for 
control group. 
CIGNA (an insurance company) evaluated the impact of 7-day training 
program in basic management skills observed that insurance premium 
collection improved from 75% to 96% in one year, giving an ROI of 50:1. 
At Tata Steel, training evaluation is done as a proactive measure for future 
training programmes. 
Effectiveness of training programmes offered by Neyveli Lignite Corporation 
Limited (NLC) were evaluated & it was concluded that 22.67% respondents 
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felt the training programmes highly effective, but 4% considered them as 
highly ineffective. 
The evidence of training effectiveness is quite less and most of the programs 
make no or little difference to performance at work. 
Although there are enough arguments to substantiate that training impacts the 
business results, evidence of impact of training are few. There are few case 
studies for demonstrating impact of technical training and training in 
manufacturing/product industry, but none in case of service industry, which is 
the fastest growing segment. In India, focus has been to evaluate impact of 
training on employee knowledge and skill, but little work is done in Indian 
Railway to evaluate impact of training on on-the- job performance. 
2.20.4 Hamblin's Model of Evaluation: 
Hambiin (1974) classified evaluation into five levels of cause-and-effect chain 
i.e. Reaction, Learning, Job-behavior, Organizational improvement and 
ultimate value. According to him, evaluation of objectives are linked up with 
training objectives at each of the five stages. 
2.20.5 Holton proposed the HRD Evaluation and Research Model as a 
comprehensive framework for diagnosing and understanding the casual 
influences of HRD intervention outcomes (Holton, 2005). 
2.20.6 Jack J. Phillips was instrumental in adding a fifth level to 
Kirkpatrick's Model; the ROI or 'Return on Investment' level, which compares 
the monetary benefits or tlie training programme with its costs. The ratio of the 
benefits to program's cost is the return on investment of the programme. It is 
most comprehensive and objective evaluation technique, but the process can be 
very costly and time consuming. 
Philips, Founder of Performance Resource Organization, defined some 
measures of training. He divided these measures in hard data and soft data. 
Hard data is the traditional measure of organizational performance; it is 
objective and easy to measure and convert to monetary values like units 
produced, scrap downtime and sales expenses. Soft data on the other hand, is 
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typically the measure of soft skills such as communication. It is subjective and 
more difficult to measure and convert to monetary values. Some examples of 
soft data are employee work habits, safety rule violations, work climate factors 
like employee turnover and job satisfaction, impact of new skills like decision 
making and problem solving and increased employee initiative. 
ROl of teclinical training and sales training was calculated in a study by Leslie 
and Benson (1996) While calculating ROI of technical training, in a 
compEirison of 70 trained engineers and 30 untrained engineers, all the trained 
engineers were able to perform a construction task while less than half of 
untrained engineers could. The conservative estimate of ROI for one year was 
4,000 percent per year. 
Dell Computer Corporation knplemented a five step ROI Measurement for 
their Sales Negotiation Training Programme inl997 and found that the ROI for 
a period of 3 mondis was 523.25%. The total net profit to the company was 
$763,297. Control & Experimental Groups were tested on specific business 
metrics both before and after the training programme and an overall 
improvement of 17.63% was calculated for the training group. 
Green (2004) in his research study of "Corporate training programs: A study of 
the Kirkpatrick-Phillips model at Electronic Data Systems" investigated usage 
levels of the Kirkpatrick-Phillips method of training evaluation of Electronic 
Data Systems (EDS) and how training programs are perceived at EDS. 
Descriptive statistics were used to analyze survey data and evaluate the 
associations between continuous scaled measures using correlation statistics. 
The following table gives a comparative figure of recommended percentage of 
evaluation required at various levels, done by EDS and ASTDs figure of study 
of US organizations. 
Table 2.1 ; Comparative figure of Evaluation at various Levels. 
Level 
I 
II 
III 
IV 
V 
Recommendations 
100 
60 
30 
10 
5 
Done by EDS 
78.5 
33.03 
6.68 
9.04 
2.19 
ASTD'sStudyofUS 
Organizations 
75 
41 
21 
11 
N/A 
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2.20.7 The Parker Approach Parker divided the evaluation into four 
groups: 
i. Job Performance. 
ii. Group Performance. 
iii. Participant Satisfaction. 
iv. Participant Knowledge Gained. 
2.20.8 Virmani and Premila's Model: 
As per this model, training comprises a three-stage system. The first stage is 
the period before training (expectations from the course). The second is the 
teaching/learning stage. The third stage is back on the job, wherein the trainee 
is expected to integrate training with his job. 
2.20.9 Warr'sCIRO Framework of Evaluation: 
Warr, Bird & Rackham (1970) advocated the four level of evaluation in their 
GIRO model, which are: Context evaluation (inquuy of the training needs and 
goals), Input evaluation (resources used to reach the goals), Reaction 
evaluations (reaction of the participants) and Outcome evaluation (immediate 
outcome: change of knowledge and attitude; intermediate outcome: change of 
behavior at the workplace; ultimate outcome: effects on company level). 
Context Evaluation : Obtaining and using information about the current 
operational context, that is, about individual difficulties, organizational 
deficiencies and so on. In practice, this mainly implies the assessment of 
training needs as a basis for decision. 
Input Evaluation : Determining and using facts and opinion in order to choose 
amongst alternative training methods. 
Reaction Evaluation: Monitoring the training while it is in progress. This 
involves continuous overseeing the administrative arrangements and feedback 
from trainees (Akin to on-line monitoring). 
Outcome Evaluation: Measuring the impact of training in terms of short term 
& long term, namely: 
i. Immediate outcomes: The changes in participants' knowledge/skills and 
attitudes, which can be capture immediately, post training. 
ii. Intemiediate outcomes : The changes in trainees' actual work-behavior, 
which result from training (2-6 months post training), 
iii. Long-Temi Outcomes: The changes in the functioning resulting from 
changes in work behavior attributed to the training. 
2.21 Schmalenbach (2009) in an article "Building an evaluation strategy" 
raises questions to be asked to build training strategy. 
1. Stakeholders -Who are they, what is their interest, what do they want 
to get from the training activity, and how will evaluation help them 
achieve their wants? 
2. Purposes -What is the primary purpose of the evaluation i.e. which 
key steikeholder needs to dominate? 
3. Evidence and proof - Whether stakeholders accept limited evidence 
and an aigument about the value of the training that suggests that, on 
balance, a proportion of any changes in performance is due to the 
training activities? Or will they require unequivocal proof and some 
hard, robust numbers? 
4. Coverage -To what extent will activities be evaluated, and what are 
the criteria that will normally be used to select an activity for 
evaluation? 
5. Responsibilities - Who is responsible for evaluating? Who is 
accountable for the results? What skills, attitude, knowledge and 
experiences are needed by these people, and will these be provided in-
house or outsourced? 
6. Process and product-Will the evaluation activities include looking at 
the process of training design, delivery and maintenance, as well as 
outputs? 
7. Reporting and communicating - How will evaluation activities be 
reported on, to whom in what format, and with what frequency? 
The study of knowledge management at BHEL was based on the perception of 
20 middle level managers. The study attempted to examine and evaluate the 
effectiveness of training system in practice and suggest the ways to translate 
individual talent into corporate advantage. The study concluded that the ability 
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to manage knowledge has become a major survival factor for BHEL (Suchi & 
Singh, 2001) 
2.22 An evaluation for the training project for the modernization of 
Workshops was carried out. British Rail Engineering Limited (BREL) in 
Derby had financed 20 courses for Indian Railway's Managers from 1984 to 
1989 v\'ith a purpose to give managers of Indian Railway an opportunity to 
deepen their theoretical and practical understanding of relevant workshop 
practices at a total cost of 1 million pound for 175 study fellows. 
hi order to establish the impact, a sample of returned study fellows were 
interviewed. Benefits which could be attributed solely to the training of the 
individual were identified, described aiid then assessed. The aim was to 
establish "clear-cut cases" where the tangible benefits of the training were 
either worth significantly more than the unit cost of 7,000 pounds or 
significantly less than that unit cost. The evaluation concluded that the project 
has been highly successful in that it has produced benefits far m excess of the 
training cost. The main benefits were obtained by study fellows observing 
technology and practices in BREL and British Rail which were new to Indian 
Railway, which they then applied in their job on return to India. Even higher 
returns, however, were potentially capable of being achieved. 
The Main Findings were as under: 
Identificatioa Indian Railway and the British Council identified a generally 
sound set of training needs or courses to meet. Specific jobs were not 
identified but skills and subject areas for training were indicated. There was a 
general recognition that operational constraints within the IR personnel system 
meant that it was not always possible to assign individuals to posts which 
utilized fully the specialized character of the training. 
Course Design Some of the theory and class work was found not to have been 
of much relevance and applicability. In any case, some of this work could 
have been carried out in India at least as effectively and at lower cost. There 
should have been more focus on the initial objectives. These emphasized the 
exposure to current practices with new technology. 
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• Pre-course Early notification to selected candidates of course details, by 
allowing them time to select relevant topics and to prepare a job study or task 
with line manager involvement, was found to be highly beneficial. 
• It was found to be of particular importance tliat the post-course job enabled the 
study fellows to apply the result of their training. It was more productive if 
they knew this prior to leaving India. Training was most productive when the 
training provided matched botli the needs of the subsequent job and those of 
the individual study fellow. 
• Implementation. The provision of the training was generally good but more 
communication and contact visits between the provider (BREL) and the client 
(IR) would have enabled the courses to be better tailored to needs. More 
follow-up action could have been taken on the results of the study fellows' 
post-course evaluation forms and on the commendations of the joint reviews 
which identified a number of improvements which could be made to the 
procedures. The ex-post evaluation has revealed the importance of more active 
management during the training process by both the client and the Training 
provider. 
• Unit Costs and Cost-Effectiveness. In comparison with other training 
projects the overall cost per study fellow was very reasonable. The course size 
was increased from eight to ten to increase cost-effectiveness but could have 
been increased further to twelve. 
2.23 Most organizations as well as people tend to be short sighted, self constraint, 
doing just sufficient to survive. In a study, Ms. Azmi(2003) has focused on the 
need and miportance of strategic learning i.e. a fit between organizafional 
strategies and organizational learning, in order to ensure sustainable growth, 
proposing a model. She has concluded that learning strategies have to be aligned 
with corporate strategies. According to her, a major transformation is taking place 
in the corporate world. The transformation has rendered the environment 
uncertain, if not chaotic. It has necessitated the need for greater alacrity and 
prudence. Organizations are seeking innovative ways to outdo the competing 
forces. There has been an observable paradigm shift in the global economic 
situation in the past ten years or so. The hallmarks of the new dispensation is 
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competence. Nothing else is going to help much. We have moved to a new 
scheme of things where complacency has no place. 
There is another study on how to make training more effective by fitting it more 
closely into the organizational context. Models of training are examined to 
consider the difference between training an individual and changing the way in 
which the individual performs in the work context. In order to highlight the ways 
in which individual and organizational needs can be integrated, the identification 
of training needs is discussed. To emphasize the essentially cyclical nature of 
learning, the learning experience is broken down into a sequence of events. Most 
of these attempts to define effective training imply that it is often an attempt to 
change the way the organization functions and use the training department as an 
agent for change (Bramley, 1989). 
Dr. Hale (2003), a leading proponent of action learning argues that the time has 
come to shatter the myths that have emerged based upon the propositions of 
Donald Kirkpatrick some 43 years ago. Learning should be seen as the 
responsibility of the learner not the trainer. Proving learning should be integral to 
the process of learning not based on before and after statistics. This is based on 
Richard Hale's own learning from action with international organizations through 
the International Management Centers Association. 
Wiele (2010) in his article "The impact of training participation and training costs 
on firm productivity in Belgium" examined at tlie possible relation between 
employer provided training and firm performance for a sample of over 10,000 
large Belgian firms. He first estimated a standard Cobb-Douglas production 
function to assess the firms' expected performance based on the input of capital 
and labour. The results show that the extent to which a firm performs either better 
or worse than expected, can partly be explained by the relative number of workers 
or employees that participate in employer provided formal training or education 
programme. 
Suar and Dan (2001) carried out a study on " Assessment and Need Identification 
for Training" of an Oil company. Nine supervisors of sales office, eight 
supervisors of office-in-charge, 20 supervisors of operation office and eight 
supervisors of location heads evaluated the competencies of their respective 
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subordinates on 47 dimensions. Gaps were assessed between required and existing 
level of competencies. By analyzing gaps in ten important competencies for each 
work area, existing competencies of the employees were found to be lower than 
required competencies. Deficiencies or gaps in competencies were found in more 
number of behavioral skills compared to technical skills. Researchers have argued 
that many organizations hire professionals on the basis of skills and knowledge. 
But knowledge and skill competencies are relatively easy to develop compared to 
self-concept, traits, and motives (personal competencies). Organizations should 
select for core motive and trait competencies, and then teach knowledge and skills 
required to do specific jobs. This link between recruitment and training is missing 
in hidian Railway. 
2.24 Return on Investment: 
In today's ever-changing busmess climate, as organizations seek ways to remain 
competitive they have significantly increased their efforts to develop to 
knowledge, skills, and capabilities of each employee to maximize their 
organizational impact. According to a report fi-om ASTD, organizations spend $ 
109.25 billion armually on workplace learning and performance (WLP). The 
average annual expenditure per employee in the ASTD's Benchmarking Forum 
sample of large organizations increased to $1,424 per employee in 2005, an 
increase of 4 percent from 2004, and the average expenditure per employee in 
ASTSD's BEST organizations increased 3.7 percent to $1,616. 
Murray & Efendioglu (2007) in their article "Valuating the investment in 
organizational training" provide a better methodology for evaluating the value of 
corporate training to make it easier to compare with other organizational 
investments. They propose and demonstrate how "time value of money" and 
"hurdle rate", wliich are significant components of traditional investment valuation 
methods, can and should be incorporated into the valuation of organization 
training. 
In spile of the best efforts of organizations and the professional trainers' 
associations, there are significant problems in evaluating the true impact of 
training. The published results of the survey administered to the delegates of the 
2006 conference and published by the British Learning Association in May 2006 
found that 72 percent of a representative sample of Britain's leading learning 
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professionals considered tiaat learning tends not to lead to change, and only 51 
percent of respondents said that the learning and training programs they delivered 
were actually evaluated after the learning or training took place (Anon, 2006). 
The training professionals use four different methods to define and calculate a 
"training ROl" (Rowden, 2005). Three of these methodologies generate a ratio 
and the fourth produces a numerical value. Additionally, one of the three ratio 
based methods calculates RIO based on a forecasts whereas the other two are 
determined by a review of benefits actually realized from the training. 
ROI is a single most important factor that shows whether the economic benefits of 
the training are more than the cost of staff turn-over. The Cranet Network (an 
International HRM survey with responses from 5000 private organizations in 26 
countries) was established in 1989 by five founding countries (UK, Germany, 
France, Sweden & Spain) and is coordinated by Center of European HRM at 
Cranfield School of Management. This is the largest and most reputed independent 
survey in the world on HRM policies and practices. The survey found that the 
amount spent on training was 3% of the wage bill and that 45% employees were 
trained annually. 
2.25 Dr Chakravarty(2004) in a paper has revealed a shift "From training to 
learning" and "From learning to learning to learn", as a new approach of training 
where training is considered as an agent of growth and change. He has also 
emphasized that the training should be related to the end results. He has suggested 
a paradigm shift as shown in table below: 
Table 2.2 : Paradigm Shift 
Learning to Learn 
Intuitive and Experimental 
Wide Boundaries 
Learning to Challenge 
Learning integrated with 
organizational process 
Rather than 
Rather than 
Rather than 
Rather than 
Rather than 
Learning Specific Skills. 
Rational and pre-
programmed. 
Limited by objectives. 
Learning to accept. 
Separately conceived and 
provided. 
On-the-job Training (OJT) can be among the most effective ways of training 
workers because of its direct focus on tackling workplace challenges. Aik (2007) 
in his research study on "Effects of visual training and visual aids on the 
61 
performance of new workers on a wood products assembly line", determined the 
effects of two visual methods, a pre-work video training session and a large 
graphic sign illustrating assembly procedures. The research question was how 
these supplemental methods affected the performance of assembly trainees in 
comparison to unstructured OJT alone. The theoretical bases of this study were 
information processing approach and Visual Factory Management. Three groups 
of 12 new workers were trained for 6 days to assemble wooden tiles. The control 
group was trained with unstructured OJT alone, the others with unstructured OJT 
plus one of the visual methods. Acceptable units assembled and accuracy 
percentages were meastired. One-way analysis of variance, Duimett's C tests, t 
tests, the training evaluation, and the post-training interviews were used to 
analyze findings. While the workplace sign group had significantly lower 
productivity and accuracy than the other groups there was no significant 
difference for the video group. Overall, the results of this study indicate that 
visual supplements of OJT vary in their effectiveness. When the supplements 
lead to greater performance and quality from the assembly workers it benefits the 
overall system. 
A study was conducted in Haryana to study the extent of use of 10 important 
training methods (Lecture, Extension, Talk, Group discussion. Workshop, 
Demonstration, Skill Teaching, Teaching Aids (Visuals), Case Study, Institutional 
Visits/Study Tour, Lab Methods) by the trainers of the Department of Agriculture 
and it was found that lecture method is mostly used by the trainers. 
2.26 Developing sustainable interest in management training - A case study 
was carried by Imanyi (1999) in wliich 16 factors were observed, some of them 
mter-related, which hinder interest in training. These include lack of training 
awareness; the notion that training is wasteful; communication between training 
departments/organizations and their clients; problems of transfer of management 
learning to the work place; etc. The validity and authenticity of the study, inspite 
of the 'smallness' of the sample, is shown to derive Irom the fact that, the thrust of 
the study is an analysis of indepth structures and processes, as also the fact that 
truth is not necessarily a function of copious data. 
2.27 Indian Railways' Training - Philosophy, Approach & Structure: 
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The Indian Railways is responsible for providing and managing training activities, 
including: 
• Personnel Department. 
• Training Managers of each department. 
• Heads of Training Centres. 
• Trainers (Faculty Members). 
• All Managers and Supervisors. 
2.27.1 Training activity: 
Training activities include: 
Direct Training (Tutor / Trainer based) 
Work Based Projects. 
Individual Study. 
On-the-job Coaching / mentoring. 
Desk instructions / performance aids. 
Open learning. 
Workshops. 
Conferences / Exhibitions. 
Secondments / Visits. 
2.27.2 Types of Training: 
Broadly, Training can be categorized under the following four types: 
• Initial training (For the purpose of orientation of new entrants in 
the organization). 
• Refresher training (For the purpose of refreshing). 
• Promotional training (For the purpose of preparing staff for higher 
responsibilities). 
• Special training (For the purpose of providing specialized 
knowledge). 
2.27.3 What can an effective training provide: 
Apart from the most obvious advantage of right number of trained people 
being available at right time, effective training should provide: 
• Relevant in-house specialist knowledge and expertise being 
captured and retained so that it is available for accessing at any 
time. 
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• A base on which Business / Strategic Planning can be 
developed. 
• Capability to achieve pre-determined standards of Quality of 
customer service. 
• Satisfaction on identified training needs ,both corporate and 
individual. 
• Identification and control of training cost. 
• Value for money. 
• Identification of the 'must know', 'should know' and 'could 
know' in a real life situation. 
• Emphasis on "Content" learning - The what? And why? Rather 
than only the How? When? Where? Who? Etc. 
• Learning relevant to business needs. 
• Learning available on demand. 
• Opportunities for meeting individual learning styles for personal 
learning. 
Increased accountability and responsibility of staff. 
Enhanced staff motivation and commitment. 
2.27.4 Purpose and Importance of Training: 
Training is important from the point of view of both the employer and the 
employees. While employers depend on the quality of their employees' 
performance by bringing up their competence through training to a level by 
which organizational aims and objectives could be achieved, the employees 
need training to meet their motivational needs for development, recognition, 
status etc. through job satisfaction. 
Training should necessarily lead to effective performance by the employee. 
Since the basic aim of training is to bring about effective performance of work, 
training has to be recognized as an integral land essential part of the whole 
work system. 
2.27.5 Effectiveness of Training : 
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Effective training should do tiie following: 
• Ensure that trainees have learnt. 
• Develop feeling amongst trainees that what they have learnt has 
potential value to their work. 
• Develop capabilities amongst trainees to apply their learning to 
the work. 
• Meet the specific needs of work for which the training was 
designed. 
2.27.6 Centralized Training Institutes: 
Training of Group 'A' and Group 'B' officers is organized at the following 
five 'Centralised Training Institutes', which are under the administrative 
control of the Ministry of Railways (Railway Board). 
- Railway Staff College (RSC), Vadodara. 
- Indian Railways Institute of Mechanical & Electrical Engineering 
(IRIMEE), Jamalpur. 
- Indian Railways Institute of Civil Engineering (IRICEN), Pune. 
- Indian Railways Institute of Signal Engineering & Telecommunications 
(IRISET), Secunderabed. 
- Indian Railways Institute of Electrical Engineering (IRIEEN). Nashik. 
The Railway Staff College, Vadodara is headed by a Principal in the ranlc of 
General Manager. Other four Centralised Training Institutes are headed by 
Directors in Higher Administrative Grade. 
2.27.7 Training Centres for Staff: 
Training of Group 'C and 'D' employees is organized in the 'Main Training 
Centres' and 'Other Training Centres' which function under the administrative 
control of Zonal Railways / Production Units, hi order to ensure availability of 
at-least the minimum necessary inputs required for desired quality of training, 
additional Training Centres, if needed, be established only with prior specific 
approval of the Board. 
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2.27.8 Training Plan: 
Initial / Induction / Apprenticeship Training for Electrical Department: 
Employees are required to imdergo an initial / apprenticeship training for the 
duration as prescribed below: 
1. a) Jr. Engineer Gr.II (W/shop) 18 Months, 
b) Intermediate App. 18 Months. 
2. Section Engineer (W/shop) 1 Year. 
3. a) Jr. Engineer Gr.II (C&W) 18 Months, 
b) Intermediate App. 18 Months. 
4. Section Engineer (C&W) 1 Year. 
5. a) Jr. Engineer Gr.II (DSL) 18 Months, 
b) Intermediate App. 18 Months. 
6. Section Engineer (DSL) 1 Year. 
7. a) Jr. Engineer Gr.II (/Elec) 18 Months, 
b) Intermediate App. 18 Months. 
8. Section Engineer (Elec) 1 Year. 
Zonal Railway / Production Unit administrations would follow the scheme of 
providing Initial / Induction / Apprenticeship Training and for all other 
categories of Group 'C' and Group 'D' employees within the framework of 
Indian Railway Establishment Manual (IREM) and 'Approved Modules for 
Stage-wise Training of Group ' C and 'D' staff 
Refresher Training: 
Selected categories of Group 'C' and Group 'D' employees are required to 
undergo periodical Refresher Training Programems. The duration and 
periodicity for these Refresher Courses is as under: 
1. Artisans (P S «& 0HE)4 Weeks 
2. Artisans (Elect. Loco) 4 Weeks 
3. Running Supervisor 4 Weeks 
once in 5 years, 
once in 3 years. 
once in 3 years. 
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4. Maint. Supervisor 4 Weeks once in 3 years. 
5. Train Drivers 1 Week once in 3 years. 
In addition, General Manager may prescribe refresher course, their duration 
and periodicity for categories not listed above, depending on local needs and 
such courses may follow the modules prescribed in the Approved Modules for 
Stage-wise training of Group ' C and Group 'D' employees of various 
departments. 
Staff employed in train passing / train rurming duties, like station masters, 
assistant station masters, switch-men, cabin-men, guards and drivers, must pass 
an appropriate examination at the end of periodical Refresher Course. In case 
they fail to pass the prescribed examination, special arrangement will be made 
by the Railway Administration to repeat the refresher course immediately or 
after a short period, the staff being granted leave as due to cover the 
intervening period or temporarily deployed in other jobs. However, if they fail 
in the second attempt also, they would be absorbed in an alternative category. 
An employee so absorbed in an alternative category is allowed to undertake 
further refresher course at intervals of not less than six months, but such a 
course is to be taken by the employee availmg his / her own leave. On passing 
the refresher course examination such staff are reabsorbed in the original 
category on the occurrence of the first vacancy. 
Promotional Training: 
Certain categories of Group ' C and Group 'D' employees are required to 
undergo promotion courses as prescribed in the "Approved Modules for Stage-
wise training of Group ' C and Group 'D' staff circulated by Railway Board. 
General Managers may prescribed the categories and the stages in the caieer 
of Group ' C and Group 'D' employees at which passing the promotion 
courses would be a pre-requisite for promotion to the next liigher grade. No 
exemption from successfiil completion of these mandatory Promotion Courses 
is to be granted. 
2.28 Management of Training Functions - Guidelines for systems 
Approach to Training (SAT) 
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Guideline-1 : To integrate training systematically with entire 
work system. 
2.28.1 Why SAT: 
Money spent on training is not only and 'expenditure', but an 'investment'. 
All investments including that on training call for close and continuous 
scrutiny, backed by suitable mechanism and machinery to get maximum 
benefit out of the investments made. 
To integrate training systematically with the whole work system and making it 
cost effective, the entire training activities have to be based on SAT. 
2.28.2 What is SAT: 
Systems Approach to Training is nothing but appUcation of principles for 
effective management in "Training". These principles are - defining aims & 
objectives; defining the requirements for effective performance by job 
analysis; planning, sourcing and implementing; and assessing achievement 
and doing necessary changes. SAT is so called because it involves a series of 
interdependent system, functionally linked together so as to achieve total 
effectiveness. In applying SAT, training is undertaken on planned basis in 
logical serial steps. 
In the systems approach to any activity or process, the following four broad 
stages are involved. 
A. Analysis: 
Identification of problem in order to define the objecfive and, tasks to be 
undertaken - Identification if training needs. 
B. Synthesis Exploring various ways to achieve the objective and 
selecting the suitable cost effective one - Formulation of Training Plan and 
Strategy. 
C. Implementation: 
Implementing the course of action decided in the synthesis stage -
Implementation of training. 
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D. Operation: 
Checking operational system regularly for effect and corrective measures -
Validation of training - assessing training effectiveness and application of 
corrective measures. 
ITie cx'clic diagram shown below explains SAT. Because of introduction of 
Feedback mechanism, various activities under SAT become cyclic. 
Fig. 2.1 :SAT Training Cycle 
Training Problem 
Validation 
Training Implementation 
Construct Tests 
Analysis 
Objectives 
Strategies and methods 
The detailed activities under each of the four stages are as under: 
/. Identification of Training needs 
1. Recognizing training needs. 
2. Job Analysis. 
3. Specifying skills, knowledge and attitudes needed on the basis of job 
Analysis. 
4. Specifying the target population and groups. 
5. Deducing training objectives for desired level of competence. 
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6. Preparing scheme for assessment of training in relation to 
training objectives. 
//. Formulation Training Plan and Strategy 
1. Determining 'how' and 'when' a particular training requirement would be 
met. 
2. Determining method of training. 
3. Assessment of resources needed and action plan for resource 
mobilization. 
///. Implementation 
1. Assembling training resources. 
l.Course sequencing. 
3.Development of training material. 
4. Running of pilot course. 
IV. Validation of Training: 
1. Establishing measures of control to ensure achievement of training 
objectives. 
2.Establishing machinery to validate training. 
3.Implementing corrective measures. 
2.283 The Iterative Training Process: 
All the above activities taken in sequence constitute 'Training Process' as 
shown in the fig. 2.2: 
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Fig. 2.2 :Iterative Training Process 
^ r 
Identify personnel 
specification 
^ 
<— 
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Specification 
Identify training 
Resource requirement 
— • 
— • 
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Design pre-tests 
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Produce trammg programme 
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Design training courses 
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Define training objectives 
Recruit trainees 
Implement traming 
Evaluate trainmg 
Validate training 
Modify trammg programmes 
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Guideline 2 - Training Needs Analysis: 
To establish means for essential training needs being systematically and 
continuously identified and prioritized. 
What is Training Need Analysis: 
An examination of the organization's present and expected operations and the 
manpower necessary to carry them out, in order to identify the numbers and 
categories of staff needing to be trained or retrained and the types of training 
programmes necessary. It may also refer to the training need of an individual 
to enable him to reach the required standard of performance in his/her current 
or future job. 
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Main Issues to be considered: 
• Identification of training needs is an essential pre-requisite for 
designing and providing effective training and should be conducted 
every year by all major training centers to be identified by the 
concerned Training Managers. 
• Training needs arise at three levels - organizational, subgroup and 
individual. 
• All needs are not training needs and therefore, whenever a problem is 
perceived, it needs to be ascertained whether a related training need 
exists. 
• Training needs arising out of changes in technology, processes etc. 
need to be considered before actual introduction of such changes. 
Participants in Training Need Analysis Workshop: 
• Training Manager(s) 
• Line Managers 
• Supervisors 
• Selected staff 
• Members of the Advisory Committee attached to the Training Centre. 
Steps in Training Need Analysis: 
Collection of Information on 
• Manpower profiles for different kinds of jobs undertaken 
• New methods / technologies / processes / management practices 
introduced / proposed to be introduced 
• Collective evidence fi-om performance appraisals 
• Reports on accidents, customer / market surveys etc. 
Identification of challenges and problem areas in performance, viz. 
Agreeing on 
Skills knowledge and attitude specification for the prospective 
trainees. 
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• Target population 
• Training objective 
• Assessment scheme 
Report of Findings including 
• Priority list 
• Training action plan 
Guideline 3 - Selection and evaluating training methods 
To select from a wide range of options the most appropriate blend of training 
and learning methods having regard to all relevant factors. 
Guiding factor in selecting Training Methods: 
Guiding factor in selecting training methods would be 'how best training aims 
and objectives can be met in a cost effective manner. 
Guiding factors in evaluation of Training Methods: 
FoUowmg factors should be taken into consideration while evaluating training 
methods: 
Application of learning principles - ^ s to how and to what extent the particular 
training method to be used considering; 
• Motivates the learner 
• Promotes learner's participation 
• Helps in acquiring skills 
• Provides flexible learning 
Application of ways of learning 
• Being told including discussions / seminars 
• Demonstration 
• Trial & error 
• Thinking 
Guideline 4 - Designing effective and efficient Training: 
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To develop effective and efficient training programmes based on training 
needs. 
Questions to be answered in designing training: 
• What methods are going to be used? How are we to achieve the 
learning? 
• Who is the trainer to be? Who can help the learner? 
• What place is to be used? Where is training to take place? 
• What is the time factor? How long should the training time be? 
2.28.4 Roles and functions in relation to training activities: 
Personnel Department. 
• Detemiine training policy and design training plans to secure value for 
money. 
• Relate training policies and plans to corporate and departmental 
objectives, and ensure its conformity with persoimel management and 
career development policies. 
Line Managers and Supervisors. 
• Demonstrating support and commitment for training. 
• Identifying training needs in their areas. 
• Ensuring a system for picking up training needs continuously. 
• Seeking to ensure that a satisfactory and cost-effective training 
programme exists, either on or off the job, to meet the needs. 
• Ensuring that the trainees are clear about the objectives of the training 
to be undertaken and the expected level of performance to be attained. 
«' Providing on the job training including individual coaching/counseling 
where appropriate. 
« Checking if the training received has been relevant, objectives met and 
performance levels achieved and taking remedial actions including 
reporting on shortcomings of formal training or learning package to the 
appropriate authority. 
» Contributing to the validation and evaluation of training. 
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Gupta(2005), Chief Electrical Engineer, North-Western Railway carried out a 
study en evaluation of the Contents of Training in reference to technological 
obsolescence and proposed a modification to the syllabus of stage-wise 
training to the employees of Electrical Department of Indian Railways. 
2.29 PSYHCO TECHNICAL DIRECTORATE OF INDIAN 
RAILWAYS: 
Psycho Technical Directorate of Railway Board carried out studies and 
research on operating staff of railways. Some of the milestones achieved by 
them are as under: 
1. Job-analysis of Station Master, Switchmen, Locomotive Drivers and 
Motormen. 
2. Standardization of personnel testing programmes for selection of Station 
Masters, Switchmen, Motormen and Locomotive Drivers including High 
Speed Train Drivers. 
3. Development of modular training programmes for Locomotive Drivers. 
4. Assessment of physiological and psychological work load on Locomotive 
drivers in relation to varying speed vis-a-vis variations for rationalization 
of duty hours and work-rest cycles. 
5. Personality studies of Staff involved in accidents. 
6. Study of superannuation of driving staff 
7. Competency-based placement of front-line conmiercial staff. 
8. Study on causes of stress among operating categories of Staff (ASMs and 
Switclimen), its relationship with performance and intervention techniques 
for control of stress. 
9. Development of item bank of psychological tests for recruitment of ASMs 
and drivers. 
10. Study on Enhanced age of superannuation and its impact on performance 
of drivers. 
11. Development of norms on physiological parameters on biofeedback system 
for drivers. 
12. Consultancy to Delhi Metro Rail Corporation and Konkan Railway 
Corporation Ltd. For selection of their train operating staff. 
13. Study on relationship between written test and psychological test result in 
respect of ASMs and Asst. Drivers. 
14. Development of Computer aided Drivers' Aptitude test (CADAT). 
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15. Computerization of existing in-service psychological test batteries of 
ASMs, Loco Pilots and Motormen. 
16. Procurement and adaption of Computerized Psychological test package for 
railways. 
17. Study of relationship between written examination and psychological test 
results in respect of ASMs and Asst. Drivers. 
18. Follow up study on job performance of drivers tested on computerized high 
speed drivers test battery. 
19. Accident involved ASMs correlation study. 
20. Preference for paper-pencil v/s computer aided tests. 
21. Concept paper on setting up of computer-aided aptitude test on Indian 
Railways. 
22. Vjirious research reports (Appendix .XIII) undertaken by the Directorate. 
On the basis of the review of these studies, it is evident that there are 
comprehensive literature support and well laid-out conceptual framework for the 
training effectiveness evaluation in general, but not m the field of evaluation of 
skills of train's drivers.(Loco Pilots and Motormen) 
2.30 Identification of Gap Areas - There are no studies on effectiveness of 
training imparted to loco pilots & motormen on IR. There are two types of training 
for them namely, Initial (after appointment) and Refresher (after every 3 years 
periodicity with a purpose to reinforce, retain utilize & updating). The initial 
training is definitely beneficial as initially a person is raw and after traming he 
becomes acquainted with working of train. The formation of control group is 
difficult in this scenario as training is to be imparted to all. The focus is, therefore, 
on evaluation of refresher training where control group is not possible because 
refresher overdue is not permitted. The study based on control group and 
experimental group also has vital difficulty of ensuring initial parity. 
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Chapter 3 
The Research Objectives and Methodology 
3.0 This chapter covers Research objectives, hypotheses formulated and 
methodology adopted along with design of instrument, sampling design and 
tools and techniques used for study. The problem definition and gap areas 
identified in previous chapters have provided direction and guidance for 
research objectives. The research objectives (establish and evaluate link 
between training intervention and employee performance) were formulated in 
connection with training of drivers and motormen of Western Railway at MX 
& BRCY training schools. A total of four research objectives were formulated. 
Ten research questions emanated from these objectives. Researcher has 
proposed sixteen numbers hypothesis for testing by present research. The 
chapter ends with the discussion on limitations of present research work. The 
research objectives (establish and evaluate link between training intervention 
and employee performance) were formulated in connection with training of 
drivers and motormen of Western Railway at MX & BRCY training schools. A 
total of four research objectives were formulated. Ten research questions 
emanated from these objectives. Researcher has proposed sixteen numbers 
hypothesis for testing by present research. The chapter ends with the discussion 
on limitations of present research work. 
3.1 Research Objectives: 
The ])urpose of this research is to establish & evaluate link between training 
interventions and employee performance (at the level of knowledge and on-
the-job-skills parameters) in Indian Railway. To accomplish the research 
objective, the following objectives have been formulated. The objectives are to 
determine, for Drivers &, Motormen of Western Railway ; 
1. To examine changes in knowledge of Motormen of Mumbai suburban section 
trained at MX training school. 
2. To examine changes in knowledge of Loco Pilots (Drivers) of W Rly trained at 
BRCY training school. 
3. To examine changes in on-the-job-skills of Loco Pilots (Drivers) of W Rly 
trained at BRCY training school. 
^832^^ 
4. To investigate managerial perception vis-a-vis staff perception regarding 
changes in knowledge brought about by training at MX and BRCY Training 
Institutes. 
3.2 Research Questions: 
Following Research questions emerge from the research objectives: 
1. Does training bring about substantial changes in knowledge of Motormen of 
Munibai suburban section trained at MX training school? 
2. Does training bring about substantial changes in knowledge of Loco Pilots 
(Drivers) of W Rly trained at BRCY training school? 
3. Does training bring about substantial changes in on-the-job-skills of Loco 
Pilots (Drivers) of W Rly trained on Simulator at BRCY training school? 
4. Whether refresher training imparted to Motorman at MX Training School has 
achieved its objectives of making a person technically competent, from 
participants point of view? (If participants give themselves an average score of 
more than 75%, it will be considered to have achieved its objective). 
5. Whether refresher training imparted to Motormen at MX Training School has 
achie\'ed its objectives of the making a person technically competent, from 
managers point of view? (If managers give an average score of more than 75% 
to participants, it will be considered to have achieved its objective). 
6. Whether refresher training imparted to Loco Pilots at BRCY Training School 
helps in improving their knowledge from participants' point of view? This can 
be checked through average scores obtained in the computerized tests vis-a-vis 
their own response. 
7. Whether refresher training imparted to Loco Pilots at BRCY Training School 
helps in improving their knowledge, from Managers' point of view. This can 
be checked through comparing average scores of post training computerized 
score vis-a-vis Managers' response. 
8. Whether simulator training imparted to Loco Pilots at BRCY Training School 
helps in improving their on-the-job skills, from participants' point of view? 
This can be checked through average scores obtained in the post simulator test 
vis-a-vis their own response. 
9. Whether simulator training imparted to Loco Pilots at BRCY Training School 
helps in improving their on-the-job skills, from Managers' perspective? This 
can be checked through average scores obtained post Simulator vis-a-vis 
Managers' response. 
10. Whether the training result data from simulator in the five broad categories be 
meanmgfiilly used by Administration for the purpose of: 
a) Fine tuning the training process with mdividual requirements. 
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b) Replacing the procedure of promotion of conducting a separate 
examination and viva-voce and thus save time and efforts. 
3.3 Hypotheses Framed: The subject of training evaluation is highly 
complex, especially in a vast set-up like hidian Railways, that too for its 
operating staff The training is given to operating staff of Electrical 
Department (Loco Pilot and Motonnan) at two Training Schools of Western 
Railway i.e. MX & BRCY. The training imparted at these two schools consist 
of lecture method and stale-of the-art simulator training. The evaluation was 
done both before and after the training based on tlie objective test on 
"GYANKASUTI" (at MX) and "GYANKASUTI & Simulator Testing" (at 
BRCY). In present work, several hypotheses are proposed to put to test. 
1. HO 1 - The refresher training given to motormen of W Rly at MX has 
no effect on their level of knowledge. 
2. HI 1 - The refresher training given to motormen of W Rly at MX has 
improved their level of knowledge. 
3. HO 2 - The refresher training given to loco pilots of W Rly at BRCY 
has no effect on their level of knowledge. 
4. HI 2 - The refresher training given to loco pilots of W Rly at BRCY 
has improved their level of knowledge. 
5. HO 3 - The Simulator training given to loco pilots of W Rly at BRCY 
has no effect on their on-the-job skills. 
HI 3 - The Simulator training given to loco pilots of W Rly at BRCY 
has improved their on-the-job skills. 
HO 4- There is no difference between the score of improvement in 
knowledge recorded by computerized test and own assessment by 
participants themselves at MX Training School. 
8. HI 4-Tliere is a difference between the score of improvement in 
knowledge recorded by computerized test and own assessment by 
participants themselves at MX Training School. 
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9. HO 5-There is no difference between the score of improvement in 
knowledge assessment by participants themselves vis-a-vis assessment 
of staff by managers at MX Training School. 
10. m 5-There is a difference between the score of improvement in 
knowledge assessment by participants themselves vis-a-vis assessment 
of staff by managers at MX Training School. 
11. HO 6-There is no difference between the score of improvement in 
knowledge assessment by participants themselves vis-a-vis score of the 
computer at BRCY Training School. 
12. HI 6-There is a difference between the score of improvement in 
knowledge assessment by participants themselves vis-a-vis score of the 
computer at BRCY Training School. 
13. HO 7-There is no difference between the percentage post score in on-
the-job skills assessment by participants themselves vis-a-vis score of 
the simulator at BRCY Training School. 
14. HI 7-There is a difference between the percentage post score in on-the-
job skills assessment by participants themselves vis-a-vis score of the 
simulator at BRCY Training School. 
15. HO 8-There is no difference between the score of improvement in on-
the-job skills assessment by participants themselves vis-a-vis score 
given by the mangers after simulator training at BRCY Training 
School. 
16. H1 8-There is a difference between the score of improvement in on-the-
job skills assessment by participants themselves vis-a-vis score given 
by the mangers after simulator training at BRCY Training School. 
3.4 Methodology Adopted; 
3.4.1 Data Source: 
- Pre; & Post knowledge test on CYAN KASAUTl at MX and BRCY KBC 
type computerized test. 
- Pre & Post measurement of on-the-job skills at simulator at BRCY. 
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Secondary data from GYAN KASAUTI at MX and BRCY and from 
Simulator (on 7 attributes). These attributes were converted to 5 attributes, 
after discussion with experts. 
Primary data from trainees and their controlling managers on the same 
attributes were collected through questionnaires. 
3.4.2 Time Frame: 
Rly motormen and pilots have to midergo a mandatory refresher training of 
two weeks at a periodicity of three years. So every trainee from July 2008 to 
December 2009 was selected as a sample for the study. 
3.4.3 Sample size 
119 at MX 
187 at BRCY 
100 at Simulator 
3.4.4 Instruments Administered : 
Gyan Kasauti - A KBC type computerized test, based on their level of 
knowledge related to their daily working is administered to trainees at MX and 
BRCY. 
Questiomiaire developed and designed for evaluating the effectiveness of 
training on five parameters developed in consultation with experts. 
Questiomiaire administered to trainees (Appex. IX) to seek response, in regard 
to their self evaluation of training. 
Questionnaire administered to managers (Appex. X) to seek their response, in 
regard to trainees. 
Simulator scores (Reaction time and response) (Appex. XII) used to cross the 
effectiveness of training imparted, on the five attributes. 
Simulator - Simulator training of one week is given to Loco Pilot wherein 
real life conditions are simulated in training school. The simulator gives score 
on following attributes. 
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Locomotive Score. 
Dynamic Braking. 
Efficiency Score. 
Braking Score. 
In train force. 
Electric Score. 
Railway Score. 
Marks are deducted for wrong action / reflexes as per laid down scoring 
criteria. (Appex. XI). 
The Questionnaire (Appex IX and X) includes questions on the same attribute 
making it possible to compare simulator scores with response from staff and 
their controlling managers. 
The discussion with experts has shown these can be equated in the following 
way; 
Locomotive Score = Working ICnowledge. 
Dynamic Braking + Efficiency Score = Working Skills. 
Braking Score = Teclmical Knowledge. 
In train Force + Electric Score = Safety. 
Railway Score = Rules and Regulations 
3.5 Farget Group and Method: 
The domain for the study is limited to the Electrical Department on Indian 
Railway. Studies were carried out at both the training schools of W. RIy (MX 
& BRCY training schools), which is one of the major zonal Railways and is 
considered a fair representation of the department under study. 
The questioimaire eliciting response from staff (on attributes like Working 
Knowledge, Working Skills, Technical Knowledge, Safety and Rules & 
Regulations) and theh controlling Managers (on same attributes) on a scale 0 -
5 was designed by discussion with experts (Chief Electrical Engineers in the 
field). The attributes included in the questionnaire are also the ones on which 
Simulator at Vadodara Training School provides the score to individual 
trainees. By doing this, the relevance, validity and reliability of the 
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questioanaire was ensured. By including questions on the attributes 
mentioned above, the researcher had also the opportunity of comparing the 
scores of simulator with (self) response of staff and rating of their controlling 
managers. 
3.6 Limitations of present research work: 
Like any other research study, this work also has some lunitations, which are 
mainly due to comprehensive nature of this study. Some important ones are 
highlighted below: 
1. The improvement efforts are normally not implemented in isolation and 
there are many other efforts made simultaneously to improve their 
performance. Therefore, it becomes very difficult for organizations to 
filter out the effect of training on performance. Most of the time, 
performance improvement is largely due to better teclinology. 
2. The integration of recruitment and training has been effected through 
various modes in companies depending on complexity of business, nature 
of processes, previous history of training improvement efforts. There are 
limitations as to the process of recruitment adopted in a Government set up. 
3. Only one Railway is under study,so findings are limited to only that 
Railway. 
4. The imavailability of Simulator at MX is a limitation for expanding the 
objectives evenly for both the segments of the sample under study. 
5. Since trainees were administered questionnaires immediately after 
Simulator training ,some bias ,in answering to questionnaire may not be 
ruled out. 
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CHAPTER-4 
Data Collection and Statistical Analysis 
4.0 The chapter discusses data collection, both primary and secondary data. 
The primary data was collected through a questionnaire from staff and their 
controlling managers. The secondary data was taken from computerized test 
and simulator scores, both before and after training, and the same was 
compared with the primary data through SPSS 17.0 software. The correlation 
was found to be weak but overall improvement was seen due to training 
intervention. The hypotheses proposed are also tested and tlie summary of the 
same is given at the end of the chapter. 
4.1 Data collection and Administration of Questionnaire: 
The Western Railway has two training schools i.e. MX and BRCY Training 
Schools. The MX Training School imparts training to Motormen and BRCY 
Training School imparts trainmg to Loco Pilots. The BRCY training school 
does have a Simulator also. 
4.1.1 At MX Training School, Motormen are given two week's refresher 
training at a periodicity of three years. The purpose of refresher training is 
updating of their knowledge in terms of latest technology, revision of their 
existing knowledge and correcting any wrong practice they might have 
acquired over years. They are tested for their initial knowledge through a 
computerized test (Gyan Kasauti) which produces 50 questions(100 marks) to 
be answered in one hour and each question comes to the screen arbitrarily from 
question bank. The tramees can answers these questions by clicking on 
multiple answers. The computer tells correct answer also in case trainee has 
answered it wrong. The same procedure is done in post-training also. This 
secondary data recorded in the training school was taken. Primary Data was 
also taken from these trainees through a questionnaire (Questionnaire in 
Appen. IX). Primary data from managers of these motormen was also taken 
through another questionnaire on the same attributes (Questioimaire in Appen 
X). Thus, we have an opportunity to find out: 
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i) Whether training is helping to the tramee motorman to improve their 
knowledge by comparing pre and post scores of computer test?. 
ii) Whether above improvement is in Une with feed-back from trainees ?. 
iii) Whether feed-back of trainees and score assigned by Managers agree ? 
4.1.2 At BRCY Training School, two types of trainings are imparted to 
Loco Pilots viz. two week's refresher training and one week's simulator 
training. 
At BRCY Training School, Loco Pilots are given two week's refresher training 
at a periodicity of three years. The purpose of refresher training is updating of 
their knowledge in terms of latest technology, revision of their existing 
Icnowledge and correcting any wrong practice they might have acquired over 
years. They are tested for theh mitial knowledge through a computerized test 
(Gyan Kasauti) which produces 60 questions(60 marks) to be answered in one 
hour and each question comes to the screen arbifrarily from question bank. 
The trainees can answers these questions by clicking on multiple answers. 
The computer tells correct answer also in case frainee has answered it wrong. 
The same procedure is done in post-training also. This secondary data 
recorded in the trainmg school was taken. Primary Data was also taken from 
these trainees through a questionnaire (Questionnaire in Appendix IX). 
Primary data from managers of these Loco pilots was also taken through 
another questionnaire (Questionnaire in Appendix X). Thus, we have an 
opportunity to find out: 
i) Whether training is helping to the trainee Loco Pilots to improve their 
knowledge - by comparing pre and post scores of computer test ?. 
ii) Whether above improvement is in line with feed-back from trainees?, 
iii) Whether feed-back of trainees and score assigned by Managers agree ? 
4.2 Simulator is an state-of-the art equipment which sknulates the real 
conditions of locomotive and frain running in the setting of a Training School. 
HQTO the trainee Loco Pilot enters the Driving Cab of a Simulator where there 
are driving instruments and there is a (project) screen in the front which shows 
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virtually picture of line and landscape ahead. The conditions which can be 
simulated are as under: 
• Speed. 
• Load. 
• Section (different sections with their curves, grades, signaling, 
topography, level crossing gates, over head electric wires and 
equipments etc.) 
• Train type (freight, passenger, mail/express etc.) 
The instructor can create any fault from his console which is outside of the 
driving cab. He can create following faults -
• OHE wire snapping. 
• 1 rain parting. 
• Encroachment of cattle/man coming on the track. 
• Sudden change of signal. 
• Neutral section etc. 
The Loco pilots' action and his reflections are recorded by computer simulator 
and marks are deducted for every wrong action. (A sample scoring card of 
Simulator is in Appendix-XIL) At the end, his performance including 
punctuality and coasting (economy in consumption of electricity) is furnished 
by simulator. 
Salas et al.(2009) have dwelled on Simulator in their article "Performance 
Measurement in Simulation-Based Training: A Review and Best Practices" -
Simulation-based training (SET) is a methodology for providing systematic 
and structured learning experiences. The effectiveness of this methodology is 
dependent on the quality of performance measurement practices in place. 
Performance measurement during SET must be diagnosed; that is, the causes 
of effective and in effective performance must be determined. This diagnostic 
measurement drives the systematic decisions concerning corrective feedback 
and remediation. 
4.2.1 The simulator gives marks in following broad areas: 
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1. Locomotive Score. 
2. Dynamic Braking. 
3. Efficiency Score. 
4. Braking Score. 
5. In train force. 
6. Eleclric Score. 
7. Railway Score. 
The discussion with experts has shown these can be equated in the following 
way: 
1. Locomotive Score = Working Knowledge. 
2. Dynamic Braking + Efficiency Score = Working Skills. 
3. Braking Score = Technical Knowledge. 
4. hi train Force + Electrics Score = Safety. 
5. Railway Score = Rules and Regulations. 
4.3 Analysis: 
4.3.1 MX Training School - The Annexure-I shows the Pre & Post Training 
Scores on 50 questions attempted by the trainees (out of 100 marks) on 
computerized test. The learning index (% improvement) is calculated for each 
trainee, which shows a substantial improvement in their knowledge. 
The scores are also calculated from response given by staff and by their 
Managers (by averaging of working knowledge, working skill, technical 
knowledge, safety consciousness and knowledge of rules and regulations. 
Score of job aptitude is not considered.) and it is found that: 
• The overall % improvement, pre & post training is = 18.9%. 
• The post training overall average score = 75.7 % 
• The overall average score from staff response = 3.9 on a scale of 0-5. 
• The overall average score given by managers = 3.73 on a scale of 0-5. 
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4.3.2 BRCY Refresher Training Scliool - The Annexure-II shows the Pre 
& Post Traiiaing Scores on 60 questions attempted by the trainees (out of 60 
marks) on computerized test. The learning index (% improvement) is 
calculated for each trainee, which shows a substantial improvement in their 
knowledge. 
The scores are also calculated from response given by staff and by their 
Managers (by averaging of working knowledge, working skill, technical 
knowledge, safety consciousness and knowledge of rules and regulations. 
Score of job aptitude is not considered.) and it is found that: 
• The overall % improvement, pre & post training is = 15.7%. 
• The post training overall average score = 89 % 
• The overall average score from staff response = 3.9 on a scale of 0-5. 
• The overall average score given by managers = 3.7 on a scale of 0-5. 
4.3.3 Simulator Training at BRCY - The pre & post simulator score in 
seven broad attributes are shown in Appendix-IV. The post simulator score 
in five attributes for which response from staff and managers have also been 
taken are in Appendix V, VI & VII. The Appendix-VIlI gives a comparison 
of scores of simulator, response from staff and response by managers in five 
attributes. 
The percentage improvement (post v/s pre simulator training), post simulator 
percentage score, average (self) rating from staff and average rating awarded 
by their Managers (on a scale 0-5) and equivalent percentage is in 
Appex.XIV. It is found that: 
• The overall % improvement, pre & post training is = 28.8%. 
• The post training overall average score = 87.3 % 
• The overall average score from staff response = 3.9 on a scale of 0-5. 
• The overall average score given by managers = 3.75 on a scale of 0-5. 
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4.3.4 ("orrelation between different attributes: Tlie correlation coefficient 
between different attributes at MX and BRCY Training Schools is shown in 
the table below: 
Table 4.1 : Correlation between different attributes. 
r Value 
MX 
BRCY 
Post Score (Gyan 
Kasauti) & Staff 
-0.1 
-0.03 
Post Score 
(Gyan Kasauti ) 
& Managers 
-0.029 
0.018 
Staff & 
Managers 
-0.14 
-0.02 
Values indicate a very weak correlation. However, the overall percentage 
improvement post-training is significant as shown in the summary analysis 
of result in the table below. 
Table 4.2: Summary Analysis of Result 
MX 
BRCY 
SIMULATOR 
%Improvement 
18.9 
15.7 
28.8 
Post Trainiiig 
Score 
75.7 
89 
87.3 
Staff 
3.9 (78%) 
3.9(78%) 
3.9(78%) 
Managers 
3.73 (74.6%) 
3.7 (74%) 
3.75(75%) 
4.3.5 Correlation of Simulator Attributes: The coefficient of correlation for 
various attributes are given in the table below: 
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Table 4.3 : Correlation of Simulator Attributes 
r-value 
Working Knowledge 
Working Skill 
Technical Knowledge 
Safety 
Rules & regulation 
Overall 
Simulator & 
staff 
-0.075 
0.017 
-0.067 
-0.09 
0.133 
-0.06 
Simulator & 
manager 
0.05 
0.11 
-0.03 
-0.078 
0.131 
0.13 
Staff & manager 
-0.176 
0.012 
-0.0086 
0.16 
0.06 
-0.035 
It is seen that correlation is very weak. However, the overall percentage 
improvement post-training is significant as seen from table no. 4.2. 
4.4 Testing of Hypotheses: 
In present work, several hypotheses are proposed to put to test. 
1 .HO 1 - The refresher training given to motormen of W Rly at MX has 
no effect on their level of knowledge. 
2.H1 1 - The refresher training given to motormen of W Rly at MX has 
improved their level of knowledge. 
The refresher training given to motorman of W. Railway at MX -
There is a substantial improvement in their knowledge, post and 
pre training, is 18.9%. Hence, the null hypothesis HOI is rejected 
and alternative hypothesis HI 1 is accepted. Average self rating by 
staff is 3.9 while rating awarded by their Managers is 3.73, which is 
quite close and it can be concluded that the perception of staff and 
their managers agree with each other on the aspect of usefulness of 
the training. 
90 
3.HO 2 - The refresher training given to loco pilots of W Rly at BRCY 
has no effect on their level of knowledge. 
4.H1 2 - The refresher traming given to loco pilots of W Rly at BRCY 
has improved their level of knowledge. 
The refresher training given to Loco Pilot of W. Railway at BRCY 
- There is a substantial improvement in their knowledge, post and 
pre training, is 15.7%. Hence, the null hypothesis H02 is rejected 
and alternative hypothesis HI 2 is accepted. Average self rating by 
staff is 3.9 while rating awarded by their Managers is 3.7, which is 
quite close and it can be concluded that the perception of staff and 
their managers agree with each other on the aspect of usefulness of 
the training. 
5.110 3 - The Simulator training given to loco pilots of W Rly at BRCY 
has no effect on their on-the-job skills. 
6.H1 3 - The Simulator training given to loco pilots of W Rly at BRCY 
has improved their on-the-job skills. 
The simulator training given to Loco Pilot of W. Railway at BRCY 
- There is a substantial improvement in their on-the-job skills, 
post and pre training, is 28.8%. Hence, the null hypothesis H03 is 
rejected and alternative hypothesis HI 3 is accepted. 
7.H0 4-There is no difference between the post training knowledge 
score recorded by computerized test and ovra assessment by 
participants themselves at MX Training School. 
8.H1 4-There is a difference between the post training knowledge score 
recorded by computerized test and own assessment by participants 
themselves at MX Training School. 
The overall percentage score recorded by computerized test after 
the training is 75.7% while the average (sell) rating by staff is 78%, 
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which is quite close. Hence, the null hypothesis HO 4 is accepted 
and alternative hypothesis HI 4 is rejected. 
9.H0 5-There is no difference between the post training knowledge 
assessment by participants themselves vis-a-vis assessment of staff by 
managers at MX Training School. 
lO.Hl 5-There is a difference between the post training knowledge 
assessment by participants themselves vis-a-vis assessment of staff by 
managers at MX Training School. 
The self assessment percentage by staff is ISVo while percentage 
awarded by managers is 74.6% which are quite close and hence the 
null hypothesis HO 5 is accepted and alternative hypothesis HI 5 is 
rejected. 
11 .HO 6-There is no difference between the post training knowledge 
score assessment by participants themselves vis-a-vis score of the 
computer at BRCY Training School. 
12.HI 6-There is A difference between the post training knowledge 
score assessment by participants themselves vis-a-vis score of the 
computer at BRCY Training School. 
The average percentage improvement assessment by participant 
themselves is 78% while the actual score post training from 
computerized test is 89%, which is much higher. Therefore, null 
hypothesis HO 6 is rejected and alternative hypothesis HI 6 is 
accepted. 
13.HO T-There is no difference between the post Simulator percentage 
score in on-the-job skills assessment by participants themselves vis-a-
vis score of the simulator at BRCY Training School. 
14.H1 7-There is a difference between the post Simulator percentage 
score in on-the-job skills assessment by participants themselves vis-a-
vis score of the simulator at BRCY Training School. 
92 
The average percentage score from self assessment by the 
participants is 78% while the actual post training percentage on 
simulator is 87.26% which is much higher. Therefore, null 
hypothesis HO 7 is rejected and alternative hypothesis HI 7 is 
accepted. 
It is observed from Annex.XIV that actual scores recorded by 
Simulator in the five categories of Working Knowledge, Working 
Skill, Technical Knowledge, Safety Consciousness and Rules & 
Regulations are much higher (excepting working skills) compared 
to response of staff and managers. 
15.H0 S-There is no difference between the post Simulator score in on-
the-job skills assessment by participants themselves vis-a-vis score 
given by the mangers after simulator training at BRCY Training 
School. 
16.H1 8-There is a difference between the post Simulator score in on-
the-job skills assessment by participants themselves vis-a-vis score 
given by the mangers after simulator training at BRCY Training 
School. 
The overall percentage assessment by participants themselves after 
simulator training is 78% while percentage assessment by their 
managers is 75% which is quite close and, therefore, null 
hypothesis HO 8 is accepted and alternative hypothesis HI 8 is 
rejected. 
4.5 Summary of Testing of Hypotheses: 
The testing of hypotheses has been done elaborately in the above section. A 
summary of testing hypotheses is given in the table below. 
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Table 4.4 : Summary of Hypotheses Testing 
Hypothesis 
Hoi 
H , l 
Ho 2 
Hj2 
Ho 3 
H^3 
Ho 4 
H^4 
Ho5 
HI 5 
Ho 6 
HI 6 
Ho 7 
HI 7 
Ho 8 
HI 8 
Statement 
The refresher training at MX has no 
eflfect on level of Knowledge 
The refresher training at MX has 
improved their level of Knowledge 
The refresher training at BRCY has 
no effect on level of Knowledge 
The refresher training at BRCY has 
improved their level of Knowledge 
The simulator training at BRCY has 
no effect on on-the job skills 
The simulator training at BRCY has 
improved on-the job skills 
There is no difference between post 
training score and self assessment 
by trainees at MX 
There is a difference between post 
training score and self assessment 
by tramees at MX 
There is no difference between post 
training assessment by managers 
and self assessment by trainees at 
MX 
There is a difference between post 
training assessment by managers 
and self assessment by trainees at 
MX 
There is no difference between post 
training score and self assessment 
by trainees at BRCY _^ 
There is a difference between post 
training score and self assessment 
by tramees at BRCY 
There is no difference in post 
simulator score and self assessment 
by trainees at BRCY 
There is no difference in post 
simulator score and self assessment 
by trainees at BRCY 
There is no difference in post 
simulator assessment between 
trainees and managers 
There is a difference in post 
simulator assessment between 
tramees and managers 
Status 
Rejected 
Failed to Reject 
Rejected 
Failed to Reject 
Rejected 
Failed to Reject 
Failed to Reject 
Rejected 
Failed to Reject 
Rejected 
Rejected 
Failed to Reject 
Rejected 
Failed to Reject 
Failed to Reject 
Rejected 
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CHAPTER-5 
Discussions and Conclusion 
5.0 The chapter discusses role of research hi the unprovement of human race 
and the reason for the present research and large ramifications, which it would 
have in the area of training on Indian Railways. This chapter answers the 
research questions raised in chapter 3. The chapter has also discussed the 
uiteresting and useful conclusions emerged after literature survey and data 
analysis of the present research and concludes that training process at MX and 
BRCY has achieved improvement of knowledge and on-the-job skills and also 
that the perception of the trainees matches closely with that of their controlling 
managers. Two very important findings which emerge are '.The simulator 
scoring can be a substitute for promotion examination and can be used for 
addressing weaknesses of trainees in a particular area. The chapter ends by 
highlighting major problem areas encountered in the research 
5.1 Summary of Work: 
Research provides a scientific way to penetrate in an ocean of knowledge. It 
requires on the part of researcher an enthusiasm and a ferocious aptitude to 
find unearthed explanation about certam phenomenon. The researcher 
penetrates into the desired field and tries to collect as much information as 
possible with the help of certain tools, which may lead him towards his goals. 
For this purpose, he selects a subject of his interest as well as of current 
importance. 
The competitiveness of Indian Railway has become a subject of current 
importance in light of deregulation and opening up of Indian economy to 
foreign competition and liberalization. The researcher had taken up the issue 
of critical evaluation of the training of the electrical department on the Indian 
Railways for the reasons mentioned in Chapter-1. The researcher has come up 
with interesting findings which will have large positive ramifications in the 
area of training on Indian Railways. 
5.2 Answer to research questions - The research questions are reproduced 
below and these are answered in the bold. 
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1 .Does training bring about substantial changes in knowledge of Motormen of 
Mumbai suburban section trained at MX training school? 
It is seen from the analysis that there is 18.9% improvement in knowledge 
of motorman after training, which is significant. It is also seen that the 
average post-training score of the participants is 75.7% which can be 
considered good. 
2.Does training bring about substantial changes in knowledge of Loco Pilots 
(Drivers) of W Rly trained at BRCY training school? 
It is seen from the analysis that there is 15.7% improvement in knowledge 
of motorman after training, which is significant. It is also seen that the 
average post-training score of the participants is 89% which can be 
considered good 
3.Does training brmg about substantial changes in on-the-job-skills of Loco 
Pilots (Drivers) of W Rly trained on Simulator at BRCY training school? 
It is seen that the percentage improvement on-the-job skills of Loco pilots 
trained on simulator at BRCY training school is 28.8% which is 
significant. It is also seen that the trainees have scored the average post-
training score of 87.3% which is quite good. 
4. Whether refresher training imparted to Motorman at MX Training School has 
achieved its objectives of making a person technically competent, from 
participants point of view? (If participants give themselves a score of more 
than 75%(average), it will be considered to have achieved its objective). 
It is seen from the data analysis that the participants have given 
themselves a score of 78%, which is more than 75% and hence, we can 
couisider that the refresher training imparted to Motormen at MX 
Training School has achieved its objectives of making a person technically 
competent. 
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5.Whether refresher traming imparted to Motormen at MX Training School 
has achieved its objectives of the making a person technically competent, 
from managers point of view? (If managers give a score of more than 
75%(average) to participants, it will be considered to have achieved its 
objective). 
It is seen from the data analysis that the Managers have rated their 
subordinates an average score of 74.6%, which is slightly less than 
75% and hence, we can consider that the refresher training imparted 
to Motormen at MX Training School has not achieved its objectives of 
making a person technically competent, from managers perspective. 
6. Whether refresher training imparted to Loco Pilots at BRCY Training School 
helps in improving their knowledge from participants' point of view? This can 
be checked through average scores obtained in the computerized tests vis-a-vis 
their own response. 
It is seen from the analysis that there is 15.7% improvement in knowledge 
of Loco Pilot after training, which is significant. It is also seen that the 
average post-training score of the participants is 89% which can be 
considered quite good. 
7.Whelher refresher training imparted to Loco Pilots at BRCY Training School 
help»s in improving their knowledge, from Managers point of view. This can 
be checked through comparing average scores of post training computerized 
score vis-a-vis Managers response. 
It is seen from the data analysis that the Managers have rated their 
subordinates an average score of 74%, which is slightly less than 75% and 
hence, we can consider that the refresher training imparted to Loco Pilot 
at BRCY Training School has not achieved its objectives of making a 
person technically competent, from managers perspective. 
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8.Whether simulator training imparted to Loco Pilots at BRCY Training 
School helps in improving their on-the-job skills, from participants' point of 
view? This can be checked through average scores obtained in the post 
simulator test vis-a-vis their own response. 
It is seen that staff has rated themselves a score of 78% which is more 
than 75% and hence it is considered that the training has achieved its 
objectives of improving their on-the-job skills. 
9.Whether simulator training imparted to Loco Pilots at BRCY Training 
School helps in improving their on-the-job skills, from Managers perspective? 
This can be checked through average scores obtained post Simulator vis-a-vis 
Managers' response. 
It is seen from the data analysis that Managers have rated their Loco 
Pilots an average score of 75% which is just equal to threshold value of 
75% and it is considered that the training has achieved its objective from 
Managers perspective. 
10.Whether the training result data from simulator in the five broad categories 
be meaningfully used by administration for the purpose of: 
a) Fine tuning the fraining process with individual requirements. 
b) Replacing the procedure of promotion during a separate examination and 
via-voce is required to save time and efforts. 
a) On simulator training we have been able to get a score on various 
attributes like Working Knowledge, Working Skills, Technical 
Knowledge, Safety and Rules & Regulations, both before and after 
the training. With the help of this score the strength and weakness 
of individual trainees can be seen and attention given. 
b) Overall "Post Simulator training marks" as well as individual marks 
in various attributes mentioned in para above can be used for the 
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j)urpose of promotion and placement of Loco Pilot in different type 
of duties. This will not only save time but wiU be more fair way of 
examination as scoring is done by simulator without intervention of 
any human being. 
5.3 Discussion: 
Following interesting and useful points emerged after literature survey, data 
analysis and current research: 
Tlie Indian Railway has been placing a great emphasis on training as is evident 
from the ever increasing budget on its training and developmental activities 
and results are clearly seen in terms of safety, out turn and its recent turn-
around. This is in line with literature survey wherein GE and it's legendary 
chairman Jack Welch had placed a great emphasis and focus on training. 
Alth(3ugh no analysis on ROI on training is carried out by Indian Railways, it's 
training schools are using state-of-the-art simulators and computerized tests 
(pre & post training) to evaluate the training. 
In a story of Indian Railways' magical turn around, (Nilkant and Ramnarayan, 
2009- Changing Tracks, Collins Busmess) have brought out the fact that a 
number of committees were formed to diagnose the ills of Indian Railways. 
They did meticulous job of finding problems of Indian Railway but erred in 
suggesting radical measures. The authors have conclusively proved that it is 
posfiible to remain at top by incremental improvements and by instilling 
confidence and directing towards a vision as was done by South West Airlines. 
(Frieberg, 1996). The Indian Railways has also taken up improvement in 
training in incremental way through state-of-the-art technology Simulators and 
not going radical ways. 
There is a missing link between recruitment process and training in a 
Government set-up like Indian Railways where the leverage available to 
private organizations (hire for attitude and train for skills), is not available to 
Indian Railway. 
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Organization like Dupont also had no proof of real business value delivered 
llirough training as they measured only number of employees trained. This is 
not case with Mdian Railways. The impact of training on bottom line might 
not be calculated but, impact on job performance (on-the-job skills) is being 
measured by simulators in case of Motorman and Drivers. This way, the 
training process and evaluation of training of Motorman and Loco Pilots 
follows three stages (at reaction level, at knowledge level and at on-the-job 
skill level) of Kirkpatric's (2005) four stage model (at reaction level, at 
knowledge level, at on-the-job skill level and business performance level). 
The learning index (% improvement), in all the tliree studies conclude that 
there is a substantial improvement in knowledge and on-the-job skills after 
training. This is in line with the study conducted by Singh (2001). 
The refresher training is an integral component of the training strategy of 
Motorman and Loco Pilots. This in line with an important fact that constant 
training is an integral component of the organizational strategy and is 
necessary to keep the future running smoothly. 
The training process at MX and BRCY has achieved improvement of 
knowledge and on-the-job skills and this is in line with Definition of Training. 
For training of Loco Pilots at BRCY the evaluation of training on Shnulator 
furnishes scores in various categories (like Workmg Knowledge, Working 
Skill, Technical Knowledge, Safety and Rules & Regulations. These 
bifurcations can be very useful for doing the SWOT (Strength, Weakness, 
Opportunities & Threats) analysis. This focus on the need and importance of 
critical and strategic categories is in line with the Study of Ms. Azmi, (2003) 
wherein she concluded there has to be a fit between organizational strategy and 
organizational learning in order to ensure sustainable growth. 
The overall % scored by trainees can be used for the purpose of promotion as 
these scores are authentic, reliable and more importantly unchallengeable as 
evaluation is being done without human intervention. 
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The training imparted to Loco Pilots on Simulator is a sort of Action Learning. 
This is in Une with an article by Richard Hale (2003) on how training can add 
value to the business wherein he said that the learning should be seen as a 
responsibility of the leaner, not the trainer. 
5.4 Conclusion: 
The present research is related to evaluate tlie training being imparted at MX 
and BRCY Training Schools for Motomien and Loco Pilots of Western 
Railway. The researcher took the primary data and secondary data related to 
these trainings and carried out a vigorous analysis of the effectiveness of the 
training. The following conclusions have emerged: 
1. The studies at the two training schools (MX and BCRY) of Western Railway 
prove that there is a significant improvement in knowledge and on-the-job 
skills after training at MX and BRCY respectively (for motorman and loco 
pilots respectively). 
2. The simulator scores of individual trainees can be used for the purpose of 
promotion i.e. these can be a better substitute for existing written examination 
to judge professional competence. As a matter of fact, the scoring of on-the-
job skills (on simulator) is much better as it assess on-the-job skills as opposed 
to judging only knowledge through written examination. Moreover, the 
scoring on a simulator is non challengeable, as there is no human intervention. 
In case of ruiming staff categories like motormen and loco pilots, it becomes 
very difficult to spare all of them at the same time for written examination. 
The same benefit can be accrued for motormen once the simulator at MX is 
also commissioned which is under process of purchase. 
3. The scoring on sunulator on a number of attributes(Working Knowledge, 
Working Skill, Technical Knowledge, Safety Consciousness and Rules & 
Regulations) can be used for SWOT (Strength, Weakness, Opportunities and 
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Threats) analysis and help trainers to address weakness of individual trainees 
in particular aiea and take benefit from their strong points. 
4. The perception of trainees regarding learning from training closely matches 
with the response by their managers regarding how much they (trainees) have 
learnt from the traimng. 
5.5 Major Problems Areas: 
No research work can be without errors and limitations which the candidate has to 
accept and live with. This is so because it is not possible for him to overcome all 
of them. Examiners may also consider this pomt. Some major problem areas of 
present research work are highlighted below: 
1. The present study has covered both the training schools of one major zonal 
railway i.e. Western Railway, under its scope. In a vast organization like 
Indian Railways, visiting Training Schools, field units and meeting and 
discussing issues with field and Headquarter executives became a 
herculean task. The candidate had to invest a lot of efforts, money and 
time to visit the two training schools, different Divisions and Zonal 
Headquarters and field units for discussion and gathering views of 
executives. 
2. There is no coordination between Persomiel Department, Line Managers 
and Training Managers. 
3. Non-availability of appropriate performance measures hi training 
evaluation problems area. Since long, hidian executives are comfortable 
with subjective decisions with nil or insufficient factual data. Though 
feedbacks are taken from participants, but in general, a lot of effort is 
required in this direction. 
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4. Training to be related to promotions/increments/incentives and a long term 
view is to be talcen so that staff and officers are spared for training and 
everyone attends various courses. 
5. Updating of courses considering technological changes and relevance-A 
study was carried out by Chief Electrical Engineer, North-Western 
Railway and report submitted to Railway Board but not accepted as yet. 
6. Presently, there is no data base linking benefits of training to participant. 
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CHAPTER 6 
Areas for Future Work 
This study has opened many new frontiers of research activities in the area of 
implementation and practices of design and evaluation of training. One of the 
constraints of present study is smaller sample size (only one zonal Railway). 
The findings of present work can be verified with larger sample size in future 
and more reliable results can also be obtained. 
Intensive studies can also be undertaken to study the significance of other 
factors on performance both in case of design and evaluation of training. 
Study of various modes of integration of design and evaluation of training and 
their effect on business performance is also subject of importance. This can be 
explored to find the best possible modes of integration. 
Both profitability and operating performance are final outcomes of any 
improvement drive and a direct relationship between these outcomes and 
efforts made for imparting trainmg is difficult to establish. Therefore, there is 
a need to develop intermediate diagnostic measures so that effectiveness of 
training can be assessed with better accuracy and ROI calculated with 
objectivity and validity. 
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Appendix-I 
RESULT OF "CYAN KASOUTI" (REFRESHER MOTORMEN) AT 
MX 
SN : 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
INITIAL 
55 
60 
65 
65 
70 
65 
60 
65 
80 
70 
55 
60 
65 
70 
50 
55 
55 
60 
80 
80 
55 
80 
85 
95 
70 
60 
55 
75 
50 
65 
80 
60 
70 
75 
80 
60 
75 
65 
FINAL 
75 
70 
85 
85 
85 
80 
85 
80 
95 
95 
80 
80 
80 
80 
75 
75 
70 
75 
85 
70 
95 
85 
95 
75 
70 
70 
80 
65 
75 
85 
75 
85 
90 
85 
75 
85 
80 
95 
% 
Improvement 
36.4 
16.7 
30.8 
30.8 
21.4 
23.1 
41.7 
23.1 
18.8 
35.7 
45.5 
33.3 
23.1 
14.3 
50.0 
36.4 
27.3 
25.0 
6.3 
-12.5 
72.7 
6.3 
11.8 
-21.1 
0.0 
16.7 
45.5 
-13.3 
50.0 
30.8 
-6.3 
41.7 
28.6 
13.3 
-6.3 
41.7 
6.7 
46.2 
Average 
Score of 
Staff(oii 
a scale 0-
5) 
3 
3.6 
3.8 
4.6 
3.2 
2.8 
4.6 
3.8 
3.6 
4.4 
4 
4.4 
3 
3.8 
3.6 
3.6 
3.8 
4.6 
4.4 
4.2 
4.2 
4.2 
4.2 
4.4 
3.2 
4.2 
3.8 
4 
4.4 
3.4 
4 
3.8 
4.2 
3.6 
4.6 
4 
3.8 
3.8 
Average 
Score by 
Managers(on 
a scale 0-5) 
3.8 
3.8 
3.8 
3 
3.2 
4.6 
3.8 
2.6 
4.2 
4.4 
3.6 
4 
3.8 
4.4 
4.6 
3.2 
2.4 
3.4 
3.4 
3.4 
5 
4.4 
3.8 
3.6 
4.2 
3.8 
4 
3.6 
4 
4.4 
3.4 
3 
4 
4 
3.8 
3.4 
4.2 
3.6 
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39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
70 
60 
65 
85 
80 
60 
50 
65 
60 
90 
80 
90 
70 
75 
50 
65 
50 
75 
95 
75 
50 
65 
70 
50 
45 
65 
60 
95 
55 
60 
40 
50 
50 
65 
65 
50 
70 
65 
80 
60 
60 
55 
60 
70 
60 
60 
80 
80 
95 
80 
75 
65 
75 
75 
75 
95 
85 
95 
75 
90 
65 
85 
65 
90 
100 
80 
65 
70 
75 
45 
60 
85 
75 
95 
70 
75 
50 
60 
55 
75 
60 
60 
80 
75 
85 
65 
70 
55 
70 
85 
80 
65 
14.3 
33.3 
46.2 
-5.9 
-6.3 
8.3 
50.0 
15.4 
25.0 
5.6 
6.3 
5.6 
7.1 
20.0 
30.0 
30.8 
30.0 
20.0 
5.3 
6.7 
30.0 
7.7 
7.1 
-10.0 
33.3 
30.8 
25.0 
0.0 
27.3 
25.0 
25.0 
20.0 
10.0 
15.4 
-7.7 
20.0 
14.3 
15.4 
6.3 
8.3 
16.7 
0.0 
16.7 
21.4 
33.3 
8.3 
3.8 
4.6 
4.4 
3.6 
5 
4 
1.4 
3.8 
3.2 
3.4 
5 
3.2 
3.4 
3.8 
4.4 
4.2 
5 
4.8 
4.4 
5 
5 
4.8 
5 
2 
1 
2.4 
3.2 
4 
4.4 
4.8 
4.4 
4.8 
4.6 
4.6 
4.4 
3.6 
3.8 
3 
2.4 
3.8 
3.6 
4.4 
4.8 
4.8 
4.2 
4.8 
3.4 
3.6 
4.6 
3.4 
3.8 
4 
4.6 
4.8 
3.8 
3.6 
1.8 
3.4 
4 
4 
3.4 
2.6 
3.4 
2.6 
2.8 
2.6 
3.2 
3.4 
4.2 
3.6 
3.6 
4 
3.6 
3.6 
3.6 
4.6 
3.6 
3 
3.6 
3.8 
3.8 
3.8 
3.8 
3 
3.2 
4.6 
3.8 
2.6 
4.2 
4.4 
3.6 
4 
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85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
HI 
112 
113 
114 
115 
116 
117 
118 
119 
50 
70 
60 
60 
55 
85 
65 
40 
35 
50 
55 
90 
95 
75 
75 
70 
60 
60 
65 
60 
55 
70 
45 
50 
55 
50 
60 
55 
55 
35 
45 
45 
55 
45 
55 
60 
85 
75 
70 
70 
95 
70 
60 
55 
60 
70 
95 
100 
90 
80 
80 
75 
70 
80 
75 
70 
80 
65 
80 
65 
60 
60 
65 
70 
75 
60 
45 
60 
65 
70 
20.0 
21.4 
25.0 
16.7 
27.3 
11.8 
7.7 
50.0 
57.1 
20.0 
27.3 
5.6 
5.3 
20.0 
6.7 
14.3 
25.0 
16.7 
23.1 
25.0 
27.3 
14.3 
44.4 
60.0 
18.2 
20.0 
0.0 
18.2 
27.3 
114.3 
33.3 
0.0 
9.1 
44.4 
27.3 
4.8 
3.2 
3.4 
3.8 
4 
3.4 
4.6 
4.6 
4.4 
3.6 
3 
3.6 
3 
3.4 
3 
3.4 
4.2 
3.6 
2.6 
3.2 
3 
3.8 
4.6 
2.8 
4 
4.6 
5 
4.4 
4.2 
4.6 
3.6 
3.6 
4.2 
4 
4 
3.8 
4.4 
4.6 
3.2 
2.4 
3.4 
3.4 
3.4 
5 
4.4 
3.8 
3.6 
4.2 
3.8 
4 
3.6 
4 
4.4 
3.4 
3 
4 
4 
3.8 
3.4 
4.2 
3.6 
3.4 
3.6 
4.6 
3.4 
3.8 
4 
4.6 
4.8 
3.8 
Note - The percentage improvement figure is negative in a few cases, 
which can be considered as stray and isolated cases. 
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Appendix-II 
BRCY REFRESHER COMPUTERISED TEST 
(CYAN KASAUTI) SCORES 
Sr.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
PRE 
57 
51 
42 
57 
48 
54 
54 
48 
45 
45 
57 
51 
42 
45 
51 
48 
54 
48 
48 
51 
45 
48 
54 
42 
24 
42 
51 
60 
48 
57 
48 
57 
54 
54 
POST 
60 
51 
60 
60 
60 
54 
54 
51 
51 
51 
60 
54 
45 
60 
60 
51 
48 
57 
54 
54 
51 
60 
51 
48 
57 
51 
57 
48 
51 
54 
51 
54 
51 
51 
% 
Improvement 
5.3 
0 
42.9 
5.3 
25 
0 
0 
6.3 
13.3 
13.3 
5.3 
5.9 
7.1 
33.3 
17.6 
6.3 
-11.1 
18.8 
12.5 
5.9 
13.3 
25 
-5.6 
14.3 
137.5 
21.4 
11.8 
-20 
6.3 
-5.3 
6.3 
-5.3 
-5.6 
-5.6 
Av.Score 
from 
Managers 
(on a 0-5 
Scale) 
3.8 
3.8 
3.8 
3 
3.2 
4.6 
3.8 
2.6 
4.2 
4.4 
3.6 
4 
3.8 
4.4 
4.6 
3.2 
2.4 
3.4 
3.4 
3.4 
5 
4.4 
3.8 
3.6 
4.2 
3.8 
4 
3.6 
4 
4.4 
3.4 
3 
4 
4 
Av.Score 
from Staff 
(on a 0-5 
Scale) 
4 
4.6 
3.2 
4.6 
4.8 
4 
3 
3.4 
4 
3.6 
3 
3.6 
3.8 
4.6 
3.2 
2.8 
4.6 
3.8 
3.6 
4.4 
4 
4.4 
3 
3.8 
3.6 
3.6 
3.8 
4.6 
4.4 
4.2 
4.2 
4.2 
4.2 
4.4 
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35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
48 
51 
60 
48 
54 
48 
60 
48 
48 
48 
48 
48 
51 
51 
42 
45 
45 
51 
39 
42 
42 
54 
48 
54 
36 
39 
48 
42 
51 
48 
48 
45 
51 
48 
48 
48 
45 
45 
42 
45 
51 
39 
42 
45 
39 
42 
57 
54 
54 
51 
57 
51 
57 
51 
51 
57 
54 
51 
57 
51 
51 
51 
57 
54 
51 
51 
57 
51 
54 
57 
57 
51 
51 
51 
51 
45 
51 
57 
54 
48 
57 
51 
51 
51 
51 
51 
57 
57 
51 
51 
48 
51 
18.8 
5.9 
-10 
6.3 
5.6 
6.3 
-5 
6.3 
6.3 
18.8 
12.5 
6.3 
11.8 
0 
21.4 
13.3 
26.7 
5.9 
30.8 
21.4 
35.7 
-5.6 
12.5 
5.6 
58.3 
30.8 
6.3 
21.4 
0 
-6.3 
6.3 
26.7 
5.9 
0 
18.8 
6.3 
13.3 
13.3 
21.4 
13.3 
11.8 
46.2 
21.4 
13.3 
23.1 
21.4 
3.8 
3.4 
4.2 
3.6 
3.4 
3.6 
4.6 
3.4 
3.8 
4 
4.6 
4.8 
3.8 
3.6 
1.8 
3.4 
4 
4 
3.4 
2.6 
3.4 
2.6 
2.8 
2.6 
3.2 
3.4 
4.2 
3.6 
3.6 
4 
3.6 
3.6 
3.6 
4.6 
3.6 
3 
3.6 
3.8 
3.8 
3.8 
3.8 
3 
3.2 
4.6 
3.8 
2.6 
3.2 
4.2 
3.8 
4 
4.4 
3.4 
4 
3.8 
4.2 
3.6 
4.6 
4 
3.8 
3.8 
3.8 
4.6 
4.4 
3.6 
5 
4 
1.4 
3.8 
3.2 
3.4 
5 
3.2 
3.4 
3.8 
4.4 
4.2 
5 
4.8 
4.4 
5 
5 
4.8 
5 
2 
1 
2.4 
3.2 
4 
4.4 
4.8 
4.4 
4.8 
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81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
48 
45 
45 
48 
54 
45 
39 
45 
39 
36 
' 39 
39 
51 
48 
48 
48 
36 
36 
57 
51 
51 
45 
42 
45 
42 
42 
45 
30 
45 
45 
45 
39 
45 
54 
57 
45 
45 
48 
48 
45 
39 
39 
51 
42 
42 
54 
48 
57 
51 
54 
48 
54 
57 
54 
51 
54 
57 
51 
48 
51 
51 
51 
48 
51 
57 
51 
54 
57 
51 
51 
57 
54 
51 
57 
51 
54 
57 
54 
54 
51 
45 
48 
51 
57 
54 
51 
60 
51 
45 
51 
51 
54 
0 
26.7 
13.3 
12.5 
-11.1 
20 
46.2 
20 
30.8 
50 
46.2 
30.8 
-5.9 
6.3 
6.3 
6.3 
33.3 
41.7 
0 
0 
5.9 
26.7 
21.4 
13.3 
35.7 
28.6 
13.3 
90 
13.3 
20 
26.7 
38.5 
20 
-5.6 
-21.1 
6.7 
13.3 
18.8 
12.5 
13.3 
53.8 
30.8 
-11.8 
21.4 
21.4 
0 
4.2 
4.4 
3.6 
4 
3.8 
4.4 
4.6 
3.2 
2.4 
3.4 
3.4 
3.4 
5 
4.4 
3.8 
3.6 
4.2 
3.8 
4 
3.6 
4 
4.4 
3.4 
3 
4 
4 
3.8 
3.4 
4.2 
3.6 
3.4 
3.6 
4.6 
3.4 
3.8 
4 
4.6 
4.8 
3.8 
3.6 
1.8 
3.4 
4 
4 
3.4 
2.6 
4.6 
4.6 
4.4 
3.6 
3.8 
3 
2.4 
3.8 
3.6 
4.4 
4.8 
4.8 
4.2 
4.8 
4.8 
3.2 
3.4 
3.8 
4 
3.4 
4.6 
4.6 
4.4 
3.6 
3 
3.6 
3 
3.4 
3 
3.4 
4.2 
3.6 
2.6 
3.2 
3 
3.8 
4.6 
2.8 
4 
4.6 
5 
4.4 
4.2 
4.6 
3.6 
3.6 
127 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
45 
51 
51 
54 
51 
48 
54 
42 
54 
54 
51 
51 
42 
42 
48 
45 
51 
54 
48 
45 
42 
39 
36 
45 
42 
33 
39 
27 
45 
15 
36 
24 
39 
45 
39 
39 
30 
30 
51 
39 
42 
48 
27 
54 
60 
48 
51 
57 
51 
51 
48 
54 
57 
51 
51 
48 
51 
51 
51 
51 
57 
57 
51 
57 
57 
51 
57 
57 
57 
60 
57 
54 
57 
51 
60 
45 
57 
54 
54 
60 
57 
57 
54 
51 
60 
57 
57 
60 
51 
57 
60 
57 
13.3 
11.8 
0 
-5.6 
-5.9 
12.5 
5.6 
21.4 
-5.6 
-11.1 
0 
0 
21.4 
21.4 
18.8 
26.7 
0 
5.6 
18.8 
13.3 
35.7 
46.2 
58.3 
33.3 
35.7 
63.6 
46.2 
88.9 
33.3 
200 
58.3 
125 
38.5 
33.3 
46.2 
46.2 
80 
70 
17.6 
46.2 
35.7 
25 
88.9 
5.6 
0 
18.8 
3.4 
2.6 
2.8 
2.6 
3.2 
3.4 
4.2 
3.6 
3.6 
4 
3.6 
3.6 
3.6 
4.6 
3.6 
3 
3.6 
3.8 
3.8 
3.8 
3.8 
3 
3.2 
4.6 
3.8 
2.6 
4.2 
4.4 
3.6 
4 
3.8 
4.4 
4.6 
3.2 
2.4 
3.4 
3.4 
3.4 
5 
4.4 
3.8 
3.6 
4.2 
3.8 
4 
3.6 
4.2 
4 
4 
3 
3 
3.8 
2 
3 
3.2 
4.8 
4.8 
4 
4.6 
3.2 
4.6 
4.8 
4 
3 
3.4 
4 
3.6 
3 
3.6 
3.8 
4.6 
3.2 
2.8 
4.6 
3.8 
3.6 
4.4 
4 
4.4 
3 
3.8 
3.6 
3.6 
3.8 
4.6 
4.4 
4.2 
4.2 
4.2 
4.2 
4.4 
3.2 
128 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
54 
51 
57 
48 
51 
48 
51 
51 
57 
54 
57 
51 
51 
48 
60 
60 
57 
57 
54 
57 
54 
51 
60 
60 
57 
57 
54 
57 
11.1 
17.6 
0 
18.8 
5.9 
18.8 
5.9 
0 
5.3 
11.1 
0 
11.8 
5.9 
18.8 
4 
4.4 
3.4 
3 
4 
4 
3.8 
3.4 
4.2 
3.6 
3.4 
3.6 
4.6 
3.4 
4.2 
3.8 
4 
4.4 
3.4 
4 
3.8 
4.2 
3.6 
4.6 
4 
3.8 
3.8 
3.8 
Note - The percentage improvement figure is negative in a few cases, 
which can be considered as stray and isolated cases. 
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Appendix-Ill 
Electrical Equipment Failures (Nos.) v/s Training Budget(in crores) 
Railway 
CR 
ER 
NR 
SR 
SCR 
SER 
WR 
ECR 
ECoR 
NCR 
SECR 
SWR 
WCR 
2003-04 
Failures 
728 
86 
180 
106 
222 
386 
152 
423 
196 
206 
419 
26 
274 
Budget 
8.16 
7.09 
10.17 
9.2 
8.88 
8.67 
4.34 
3.19 
0.42 
6.26 
0.48 
2.14 
2075 
2004-05 
Failures 
528 
97 
183 
131 
135 
365 
128 
423 
111 
312 
460 
33 
211 
Budget 
10.62 
7.0 
9.69 
10.5 
9.47 
9.22 
5.11 
2.56 
2.21 
7.47 
1.42 
2.92 
1.86 
2005-06 
Failures 
552 
113 
167 
174 
179 
335 
109 
376 
243 
389 
446 
20 
206 
Budget 
11.37 
9.59 
12.16 
14.25 
11.42 
14.06 
7.48 
2.5 
0.88 
9.43 
1.02 
3.9 
1.32 
2006-07 
Failures 
439 
83 
167 
157 
111 
368 
87 
394 
238 
353 
395 
23 
185 
Budget 
12.35 
14.39 
16.83 
14.35 
14.21 
16.72 
8 
5.14 
1.32 
6.21 
2.06 
5.03 
1.02 
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Sr. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
Railway 
Score 
Pre 
398 
300 
530 
400 
90 
545 
520 
565 
470 
500 
630 
600 
560 
540 
310 
360 
380 
355 
285 
565 
610 
585 
355 
461 
500 
560 
513 
545 
360 
510 
485 
370 
550 
610 
470 
505 
575 
614 
Post 
625 
625 
455 
575 
600 
630 
625 
630 
650 
645 
625 
650 
645 
610 
630 
605 
630 
630 
650 
605 
625 
590 
620 
625 
630 
570 
630 
650 
605 
590 
630 
610 
630 
610 
610 
630 
610 
590 
Pre & Post Simulator Marks 
In Train 
Force 
Pre 
300 
290 
66 
300 
262 
279 
300 
300 
300 
278 
300 
300 
298 
300 
300 
300 
291 
300 
160 
300 
300 
300 
300 
300 
300 
300 
298 
300 
32 
300 
300 
300 
0 
300 
300 
300 
273 
250 
Post 
209 
300 
300 
300 
300 
300 
300 
252 
300 
300 
300 
294 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
248 
300 
280 
300 
300 
300 
300 
300 
300 
252 
300 
300 
Braking 
Score 
Pre 
130 
277 
0 
145 
320 
0 
160 
240 
0 
380 
270 
280 
160 
326 
286 
100 
260 
390 
60 
213 
80 
120 
366 
280 
0 
0 
320 
346 
12 
306 
329 
326 
319 
320 
358 
206 
340 
280 
Post 
380 
400 
300 
333 
360 
400 
262 
360 
380 
360 
344 
380 
380 
313 
400 
320 
360 
360 
340 
340 
320 
280 
333 
380 
360 
273 
380 
400 
380 
373 
380 
373 
265 
373 
400 
400 
380 
380 
Dynamic 
Braking 
Pre 
20 
40 
100 
100 
60 
0 
100 
100 
100 
80 
60 
80 
60 
60 
60 
100 
40 
80 
100 
40 
100 
20 
100 
40 
20 
40 
100 
60 
100 
80 
60 
80 
60 
20 
0 
100 
80 
60 
Post 
80 
100 
100 
100 
100 
80 
100 
60 
60 
100 
100 
80 
100 
100 
100 
60 
100 
100 
100 
40 
100 
100 
100 
100 
60 
60 
100 
100 
100 
80 
100 
100 
80 
80 
100 
100 
100 
100 
Locomotive 
Score 
Pre 
640 
635 
590 
600 
600 
635 
610 
610 
620 
580 
615 
645 
630 
645 
535 
560 
645 
725 
660 
725 
725 
705 
745 
745 
645 
620 
485 
645 
530 
645 
645 
635 
515 
635 
635 
645 
615 
595 
Post 
650 
650 
650 
620 
650 
640 
620 
645 
645 
645 
645 
630 
645 
645 
645 
635 
645 
730 
745 
745 
730 
745 
745 
745 
645 
645 
645 
630 
630 
645 
645 
645 
645 
645 
630 
645 
645 
645 
Appendix-IV. 
Efficiency 
Score 
Pre 
223 
241 
0 
96 
197 
30 
94 
288 
12 
120 
76 
58 
33 
101 
83 
252 
131 
60 
124 
34 
50 
7 
166 
143 
148 
213 
183 
61 
0 
59 
10 
161 
77 
108 
88 
142 
30 
42 
Post 
63 
184 
254 
190 
216 
248 
319 
350 
227 
262 
285 
268 
250 
263 
^ 259 
314 
309 
317 
154 
221 
320 
151 
232 
273 
201 
283 
382 
219 
91 
280 
398 
283 
273 
99 
183 
287 
52 
155 
Electric 
Score 
Pre 
100 
100 
100 
100 
100 
100 
100 
100 
100 
84 
100 
100 
100 
100 
100 
100 
100 
88 
100 
88 
0 
76 
100 
100 
100 
0 
95 
100 
100 
100 
100 
100 
80 
100 
100 
100 
100 
90 
Post 
100 
100 
100 
100 
100 
100 
100 
100 
100 
95 
100 
100 
100 
iOO 
90 
100 
100 
100 
100 
100 
100 
100 
IOO 
100 
88 
100 
100 
100 
100 
95 
90 
95 
100 
100 
100 
100 
100 
100 
131 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
580 
575 
200 
430 
525 
370 
208 
625 
582 
518 
570 
650 
420 
540 
470 
540 
565 
176 
395 
264 
330 
503 
610 
540 
465 
375 
530 
415 
8 
395 
190 
387 
471 
615 
559 
450 
275 
545 
527 
577 
510 
485 
630 
505 
490 
590 
610 
630 
610 
610 
635 
577 
570 
605 
625 
610 
645 
610 
545 
625 
565 
610 
630 
625 
605 
600 
630 
625 
650 
630 
585 
585 
630 
570 
630 
610 
605 
540 
565 
650 
630 
630 
630 
580 
650 
565 
585 
610 
650 
630 
610 
650 
300 
288 
300 
211 
300 
300 
204 
93 
88 
289 
281 
300 
287 
211 
300 
300 
300 
250 
98 
227 
300 
90 
268 
200 
300 
300 
300 
216 
61 
300 
173 
250 
15 
300 
185 
300 
300 
300 
261 
263 
300 
300 
159 
300 
300 
300 
285 
297 
289 
280 
300 
168 
300 
300 
300 
300 
249 
280 
291 
300 
300 
286 
300 
300 
299 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
227 
300 
300 
300 
300 
300 
300 
300 
300 
300 
287 
300 
300 
340 
140 
120 
300 
380 
360 
263 
260 
200 
340 
133 
260 
226 
346 
0 
380 
286 
226 
270 
0 
180 
340 
220 
360 
320 
0 
393 
340 
37 
240 
280 
180 
0 
140 
260 
260 
100 
305 
240 
370 
240 
333 
357 
400 
326 
335 
400 
360 
367 
400 
380 
360 
360 
360 
400 
360 
380 
400 
320 
400 
260 
360 
400 
400 
240 
320 
400 
400 
400 
380 
400 
280 
400 
320 
400 
396 
400 
360 
322 
400 
400 
333 
400 
320 
380 
400 
370 
400 
400 
382 
306 
400 
80 
100 
100 
80 
100 
80 
60 
100 
100 
40 
80 
80 
100 
100 
20 
80 
80 
80 
100 
100 
40 
80 
80 
80 
80 
0 
60 
100 
100 
100 
60 
100 
0 
80 
20 
60 
100 
60 
100 
0 
60 
60 
80 
80 
60 
60 
100 
100 
80 
100 
100 
100 
80 
50 
80 
100 
80 
100 
20 
100 
100 
100 
100 
100 
100 
100 
80 
80 
100 
80 
80 
80 
100 
100 
100 
100 
100 
100 
80 
100 
80 
100 
100 
100 
100 
80 
100 
100 
80 
100 
60 
100 
555 
590 
630 
480 
625 
560 
595 
645 
480 
535 
525 
635 
370 
545 
585 
645 
635 
620 
490 
565 
635 
615 
730 
100 
740 
750 
645 
495 
720 
670 
640 
750 
625 
610 
625 
625 
645 
495 
590 
540 
635 
645 
630 
595 
605 
650 
645 
645 
645 
645 
645 
645 
645 
645 
645 
595 
630 
605 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
750 
750 
750 
750 
645 
645 
670 
750 
750 
740 
750 
650 
645 
635 
645 
575 
645 
605 
645 
645 
645 
630 
575 
645 
24 
0 
0 
11 
17 
0 
156 
191 
78 
123 
72 
180 
143 
0 
211 
363 
78 
152 
163 
114 
193 
1 
114 
0 
63 
91 
0 
158 
0 
57 
200 
34 
0 
11 
0 
176 
158 
157 
142 
163 
180 
114 
37 
129 
59 
60 
250 
101 
311 
6 
262 
269 
323 
286 
267 
204 
34 
146 
141 
211 
193 
252 
252 
95 
345 
227 
119 
152 
277 
185^ 
317 
336 
295 
304 
80 
249 
240 
93 
218 
191 
80 
230 
192 
356 
347 
28 
230 
271 
216 
264 
187 
242 
100 
0 
90 
100 
100 
100 
88 
100 
97 
100 
71 
90 
61 
95 
0 
95 
0 
88 
0 
100 
100 
100 
100 
100 
100 
100 
100 
94 
100 
100 
100 
100 
100 
85 
94 
100 
0 
0 
16 
100 
57 
80 
0 
100 
100 
100 
100 
100 
100 
100 
90 
100 
100 
100 
95 
100 
100 
100 
100 
100 
100 
100 
100 
90 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
80 
100 
100 
132 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
625 
630 
585 
375 
175 
0 
475 
302 
525 
235 
264 
445 
505 
470 
480 
325 
625 
650 
645 
590 
625 
600 
620 
630 
610 
620 
630 
605 
611 
650 
610 
595 
300 
300 
300 
177 
191 
274 
300 
300 
300 
267 
208 
300 
300 
250 
200 
300 
300 
300 
288 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
293 
217 
320 
330 
380 
245 
255 
207 
320 
310 
376 
196 
360 
374 
280 
210 
282 
160 
380 
400 
370 
376 
376 
400 
393 
400 
399 
300 
380 
400 
385 
400 
340 
240 
60 
60 
100 
80 
100 
100 
0 
100 
0 
100 
100 
80 
100 
20 
100 
100 
100 
80 
80 
60 
100 
60 
80 
100 
100 
100 
80 
100 
80 
100 
80 
100 
645 
600 
625 
725 
750 
670 
730 
695 
695 
725 
750 
750 
690 
745 
715 
720 
645 
645 
645 
745 
720 
740 
740 
720 
750 
750 
750 
750 
725 
750 
750 
730 
0 
16 
133 
0 
330 
10 
39 
72 
0 
182 
50 
9 
27 
0 
0 
123 
227 
252 
189 
293 
144 
221 
224 
318 
263 
260 
183 
379 
361 
143 
128 
192 
100 
100 
0 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
Maximum Marks: 
ilway Score 
650 
In Train 
Force 
300 
Braking 
Score 
400 
Dynamic 
Braking 
100 
Locomotive 
750 
Efficiency 
400 
Electric 
100 
133 
Sr. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
Railway 
Score 
625 
625 
455 
575 
600 
630 
625 
630 
650 
645 
625 
650 
645 
610 
630 
605 
630 
630 
650 
605 
625 
590 
620 
625 
630 
570 
630 
650 
605 
590 
630 
610 
630 
610 
610 
630 
610 
590 
In 
Train 
Force 
209 
300 
300 
300 
300 
300 
300 
252 
300 
300 
300 
294 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
248 
300 
280 
300 
300 
300 
300 
300 
300 
252 
300 
300 
Braki 
ng 
Score 
380 
400 
300 
333 
360 
400 
262 
360 
380 
360 
344 
380 
380 
313 
400 
320 
360 
360 
340 
340 
320 
280 
333 
380 
360 
273 
380 
400 
380 
373 
380 
373 
265 
373 
400 
400 
380 
380 
Post Simulator Scores 
Dynamic 
Braking 
80 
100 
100 
100 
100 
80 
100 
60 
60 
100 
100 
80 
100 
100 
100 
60 
100 
100 
100 
40 
100 
100 
100 
100 
60 
60 
100 
100 
100 
80 
100 
100 
80 
80 
100 
100 
100 
100 
Loco 
Score 
650 
650 
650 
620 
650 
640 
620 
645 
645 
645 
645 
630 
645 
645 
645 
635 
645 
730 
745 
745 
730 
745 
745 
745 
645 
645 
645 
630 
630 
645 
645 
645 
645 
645 
630 
645 
645 
645 
Efficie 
ncy 
Score 
63 
184 
254 
190 
216 
248 
319 
350 
227 
262 
285 
268 
250 
263 
259 
314 
309 
317 
154 
221 
320 
151 
232 
273 
201 
283 
382 
219 
91 
280 
398 
283 
273 
99 
183 
287 
52 
155 
Electric 
Score 
100 
100 
100 
100 
100 
100 
100 
100 
100 
95 
100 
100 
100 
100 
90 
100 
100 
100 
100 
100 
100 
100 
100 
100 
88 
100 
100 
100 
100 
95 
90 
95 
100 
100 
100 
100 
100 
100 
Appendix-V 
Total 
2107 
2359 
2159 
2218 
2326 
2398 
2326 
2397 
2362 
2407 
2399 
2402 
2420 
2331 
2424 
2334 
2444 
2537 
2389 
2351 
2495 
2266 
2430 
2523 
2284 
2231 
2485 
2399 
2186 
2363 
2543 
2406 
2293 
2207 
2323 
2414 
2187 
2270 
% Score 
78.0 
87.4 
80.0 
82.1 
86.1 
88.8 
86.1 
88.8 
87.5 
89.1 
88.9 
89.0 
89.6 
86.3 
89.8 
86.4 
90.5 
94.0 
88.5 
87.1 
92.4 
83.9 
90.0 
93.4 
84.6 
82.6 
92.0 
88.9 
81.0 
87.5 
94.2 
89.1 
84.9 
81.7 
86.0 
89.4 
81.0 
84.1 
134 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
610 
630 
610 
610 
635 
577 
570 
605 
625 
610 
645 
610 
545 
625 
565 
610 
630 
625 
605 
600 
630 
625 
650 
630 
585 
585 
630 
570 
630 
610 
605 
540 
565 
650 
630 
630 
630 
580 
650 
565 
585 
610 
650 
630 
285 
297 
289 
280 
300 
168 
300 
300 
300 
300 
249 
280 
291 
300 
300 
286 
300 
300 
299 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
227 
300 
300 
300 
300 
300 
300 
300 
300 
300 
287 
400 
360 
367 
400 
380 
360 
360 
360 
400 
360 
380 
400 
320 
400 
260 
360 
400 
400 
240 
320 
400 
400 
400 
380 
400 
280 
400 
320 
400 
396 
400 
360 
322 
400 
400 
333 
400 
320 
380 
400 
370 
400 
400 
382 
100 
100 
80 
100 
100 
100 
80 
50 
80 
100 
80 
100 
20 
100 
100 
100 
100 
100 
100 
100 
80 
80 
100 
80 
80 
80 
100 
100 
100 
100 
100 
100 
80 
100 
80 
100 
100 
100 
100 
80 
100 
100 
80 
100 
645 
645 
645 
645 
645 
645 
645 
645 
645 
595 
630 
605 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
750 
750 
750 
750 
645 
645 
670 
750 
750 
740 
750 
650 
645 
635 
645 
575 
645 
605 
645 
645 
645 
630 
250 
101 
311 
6 
262 
269 
323 
286 
267 
204 
34 
146 
141 
211 
193 
252 
252 
95 
345 
227 
119 
152 
277 
185 
317 
336 
295 
304 
80 
249 
240 
93 
218 
191 
80 
230 
192 
356 
347 
28 
230 
271 
216 
264 
100 
100 
100 
100 
90 
100 
100 
100 
95 
100 
100 
100 
100 
100 
100 
100 
100 
90 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
80 
2390 
2233 
2402 
2141 
2412 
2219 
2378 
2346 
2412 
2269 
2118 
2241 
2062 
2381 
2163 
2353 
2427 
2255 
2334 
2292 
2274 
2302 
2577 
2425 
2532 
2431 
2470 
2339 
2280 
2505 
2495 
2233 
2335 
2318 
2235 
2328 
2367 
2331 
2522 
2078 
2330 
2426 
2391 
2373 
88.5 
82.7 
89.0 
79.3 
89.3 
82.2 
88.1 
86.9 
89.3 
84.0 
78.4 
83.0 
76.4 
88.2 
80.1 
87.1 
89.9 
83.5 
86.4 
84.9 
84.2 
85.3 
95.4 
89.8 
93.8 
90.0 
91.5 
86.6 
84.4 
92.8 
92.4 
82.7 
86.5 
85.9 
82.8 
86.2 
87.7 
86.3 
93.4 
77.0 
86.3 
89.9 
88.6 
87.9 
135 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
610 
650 
625 
650 
645 
590 
625 
600 
620 
630 
610 
620 
630 
605 
611 
650 
610 
595 
300 
300 
300 
300 
288 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
293 
217 
306 
400 
380 
400 
370 
376 
376 
400 
393 
400 
399 
300 
380 
400 
385 
400 
340 
240 
60 
100 
100 
80 
80 
60 
100 
60 
80 
100 
100 
100 
80 
100 
80 
100 
80 
100 
575 
645 
645 
645 
645 
745 
720 
740 
740 
720 
750 
750 
750 
750 
725 
750 
750 
730 
187 
242 
227 
252 
189 
293 
144 
221 
224 
318 
263 
260 
183 
379 
361 
143 
128 
192 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
2138 
2437 
2377 
2427 
2317 
2464 
2365 
2421 
2457 
2568 
2522 
2430 
2423 
2634 
2562 
2443 
2301 
2174 
79.2 
90.3 
88.0 
89.9 
85.8 
91.3 
87.6 
89.7 
91.0 
95.1 
93.4 
90.0 
89.7 
97.6 
94.9 
90.5 
85.2 
80.5 
136 
BRCY SIMULATOR TRAINING -RESPONSE FROM 
Appendix-VI 
STAFF ON a 0-5 SCALE 
Sr.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
I 
3 
4 
4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
3 
3 
5 
3 
5 
3 
4 
4 
4 
4 
4 
4 
3 
3 
5 
3 
1 
5 
3 
3 
5 
3 
II 
4 
5 
3 
4 
4 
4 
4 
4 
4 
3 
4 
5 
4 
5 
3 
5 
4 
4 
4 
4 
4 
3 
3 
3 
5 
5 
4 
4 
3 
5 
4 
4 
5 
3 
1 
5 
4 
3 
5 
4 
III 
4 
4 
2 
4 
3 
4 
4 
5 
4 
4 
4 
4 
4 
5 
4 
4 
3 
4 
5 
3 
4 
4 
5 
4 
4 
4 
4 
3 
4 
5 
5 
3 
5 
4 
2 
o 
J 
3 
3 
5 
3 
IV 
4 
5 
4 
4 
4 
3 
4 
5 
5 
5 
5 
4 
5 
4 
4 
4 
4 
4 
5 
4 
3 
5 
4 
4 
5 
4 
4 
4 
5 
4 
5 
4 
5 
5 
1 
3 
3 
4 
5 
3 
V 
4 
4 
3 
4 
4 
4 
3 
4 
4 
4 
4 
5 
5 
3 
4 
3 
4 
4 
4 
3 
2 
4 
1 
2 
5 
4 
3 
3 
4 
5 
4 
5 
5 
5 
2 
3 
4 
4 
5 
4 
VI 
5 
4 
3 
3 
3 
4 
4 
5 
5 
5 
4 
4 
4 
4 
2 
4 
4 
4 
5 
3 
4 
4 
4 
4 
5 
3 
3 
4 
3 
5 
5 
4 
5 
5 
2 
3 
3 
4 
5 
3 
VII 
4 
4.4 
3 
3.8 
3.6 
3.6 
3.8 
4.6 
4.4 
4.2 
4.2 
4.2 
4.2 
4.4 
3.2 
4.2 
3.8 
4 
4.4 
3.4 
4 
3.8 
4.2 
3.6 
4.6 
4 
3.8 
3.8 
3.8 
4.6 
4.4 
3.6 
5 
4 
1.4 
3.8 
3.2 
3.4 
5 
3.2 
137 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
3 
4 
5 
4 
5 
5 
4 
5 
5 
5 
5 
0 
^ 
1 
2 
3 
4 
5 
5 
4 
5 
5 
5 
4 
3 
3 
4 
1 
4 
3 
5 
5 
5 
3 
5 
5 
3 
3 
4 
4 
3 
4 
5 
4 
5 
3 
4 
4 
3 
4 
5 
5 
4 
5 
5 
5 
5 
5 
2 
1 
3 
2 
5 
5 
5 
4 
5 
5 
5 
4 
4 
3 
3 
1 
4 
4 
4 
4 
4 
5 
4 
4 
3 
4 
4 
4 
3 
5 
4 
4 
4 
3 
3 
4 
4 
4 
3 
5 
5 
5 
5 
5 
5 
5 
2 
1 
3 
3 
5 
5 
4 
5 
4 
5 
3 
5 
4 
4 
3 
3 
4 
3 
4 
5 
5 
3 
5 
5 
3 
4 
5 
4 
4 
4 
4 
5 
3 
3 
4 
3 
3 
4 
4 
5 
5 
4 
5 
5 
4 
5 
2 
1 
2 
4 
3 
4 
5 
5 
5 
4 
5 
5 
4 
4 
3 
4 
4 
3 
5 
5 
5 
5 
5 
5 
4 
3 
3 
4 
4 
5 
5 
5 
3 
3 
4 
3 
4 
5 
4 
5 
4 
5 
4 
4 
4 
5 
2 
1 
2 
3 
5 
5 
5 
3 
5 
5 
5 
5 
4 
4 
4 
3 
4 
3 
4 
5 
5 
4 
5 
5 
3 
5 
4 
4 
3 
5 
5 
3 
4 
4 
4 
3 
5 
5 
5 
5 
5 
4 
5 
5 
5 
5 
2 
1 
2 
4 
3 
3 
5 
4 
5 
4 
5 
4 
3 
5 
2 
3 
3 
5 
4 
5 
5 
5 
5 
5 
3 
3 
3 
4 
3 
5 
5 
4 
3 
3 
3 
3.4 
3.8 
4.4 
4.2 
5 
4.8 
4.4 
5 
5 
4.8 
5 
2 
1 
2.4 
3.2 
4 
4.4 
4.8 
4.4 
4.8 
4.6 
4.6 
4.4 
3.6 
3.8 
3 
2.4 
3.8 
3.6 
4.4 
4.8 
4.8 
4.2 
4.8 
4.8 
3.2 
3.4 
3.8 
4 
3.4 
4.6 
4.6 
4.4 
3.6 
3 
3.6 
138 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
3 
2 
1 
4 
4 
4 
2 
4 
3 
4 
4 
3 
4 
4 
3 
3 
2 
3 
4 
3 
2 
3 
4 
3 
4 
3 
4 
4 
3 
3 
3 
3 
4 
3 
3 
3 
3 
4 
5 
3 
4 
5 
3 
4 
4 
4 
5 
4 
3 
3 
3 
4 
5 
3 
4 
5 
4 
4 
4 
3 
4 
4 
2 
3 
3 
4 
5 
3 
4 
5 
3 
5 
5 
3 
4 
4 
3 
3 
2 
4 
5 
2 
4 
5 
3 
3.4 
3 
3.4 
4.2 
3.6 
2.6 
3.2 
3 
3.8 
4.6 
2.8 
4 
4.6 
NOTATIONS: 
I. Working Knowledge. 
II. Working Skill. 
III. Technical Knowledge. 
IV. Safety Consciousness 
V. Job Aptitude. 
VI. Rules & Regulations. 
VII. Average of all above excepting V. 
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Appendix-VII 
SR.NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
BRCY SIMULATOR - MANAGER'S RESPONSE 
(on aScaleO-5i 
I. 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
3 
4 
3 
5 
4 
3 
3 
5 
3 
4 
4 
5 
5 
5 
4 
1 
3 
4 
4 
4 
2 
4 
3 
3 
3 
3 
II. 
5 
4 
3 
4 
4 
3 
4 
4 
4 
4 
3 
3 
3 
4 
3 
3 
3 
3 
4 
3 
4 
4 
4 
4 
5 
4 
4 
3 
1 
4 
3 
4 
3 
2 
3 
3 
3 
3 
3 
III. 
5 
5 
4 
3 
5 
4 
4 
4 
3 
5 
4 
3 
4 
4 
4 
4 
4 
4 
3 
4 
4 
2 
4 
5 
4 
5 
3 
3 
2 
3 
5 
4 
4 
3 
3 
2 
3 
3 
2 
IV. 
5 
4 
4 
4 
4 
4 
4 
3 
4 
5 
4 
2 
4 
5 
4 
4 
4 
3 
4 
4 
5 
5 
3 
4 
4 
5 
4 
5 
3 
4 
5 
5 
3 
3 
3 
3 
2 
2 
4 
V. 
5 
3 
3 
4 
5 
3 
3 
4 
4 
4 
3 
3 
3 
5 
4 
3 
5 
3 
3 
3 
5 
4 
4 
4 
5 
4 
4 
4 
2 
4 
2 
4 
3 
3 
4 
3 
2 
2 
3 
VI 
5 
5 
4 
3 
4 
4 
4 
3 
5 
4 
3 
3 
5 
4 
4 
3 
5 
4 
3 
4 
5 
3 
4 
3 
5 
5 
3 
3 
2 
3 
3 
3 
3 
3 
4 
2 
3 
2 
4 
VII. 
5 
4.4 
3.8 
3.6 
4.2 
3.8 
4 
3.6 
4 
4.4 
3.4 
3 
4 
4 
3.8 
3.4 
4.2 
3.6 
3.4 
3.6 
4.6 
3.4 
3.8 
4 
4.6 
4.8 
3.8 
3.6 
1.8 
3.4 
4 
4 
3.4 
2.6 
3.4 
2.6 
2.8 
2.6 
3.2 
140 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
4 
4 
3 
3 
4 
4 
3 
3 
5 
3 
3 
4 
4 
4 
4 
4 
3 
3 
4 
4 
3 
4 
4 
4 
5 
5 
4 
4 
3 
3 
3 
3 
4 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
3 
3 
4 
5 
2 
3 
4 
4 
3 
4 
4 
3 
3 
4 
3 
3 
3 
4 
4 
3 
4 
4 
5 
4 
2 
3 
3 
3 
5 
4 
3 
4 
4 
3 
4 
4 
4 
4 
3 
3 
4 
3 
3 
4 
4 
4 
3 
5 
4 
3 
3 
4 
4 
4 
3 
4 
4 
5 
4 
2 
4 
4 
3 
3 
4 
5 
4 
3 
3 
4 
3 
3 
5 
5 
4 
3 
5 
4 
4 
4 
3 
5 
4 
3 
5 
4 
4 
4 
3 
4 
4 
4 
4 
3 
3 
3 
4 
3 
4 
3 
3 
5 
4 
2 
5 
5 
4 
5 
3 
5 
5 
3 
2 
4 
4 
4 
5 
4 
4 
4 
4 
4 
4 
3 
4 
5 
4 
4 
4 
2 
2 
4 
4 
2 
3 
4 
4 
3 
3 
3 
5 
3 
3 
1 
4 
5 
3 
3 
3 
4 
3 
3 
3 
3 
4 
2 
3 
3 
4 
4 
5 
3 
3 
4 
5 
3 
3 
4 
4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
5 
3 
4 
4 
4 
4 
4 
2 
3 
5 
4 
3 
5 
5 
3 
4 
3 
4 
5 
3 
2 
3 
4 
3 
5 
5 
4 
3 
4 
4 
4 
3 
5 
4 
3 
3.4 
4.2 
3.6 
3.6 
4 
3.6 
3.6 
3.6 
4.6 
3.6 
3 
3.6 
3.8 
3.8 
3.8 
3.8 
3 
3.2 
4.6 
3.8 
2.6 
4.2 
4.4 
3.6 
4 
3.8 
4.4 
4.6 
3.2 
2.4 
3.4 
3.4 
3.4 
5 
4.4 
3.8 
3.6 
4.2 
3.8 
4 
3.6 
4 
4.4 
3.4 
141 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
4 
4 
3 
4 
3 
5 
4 
3 
3 
5 
3 
4 
4 
5 
5 
5 
4 
3 
3 
4 
3 
3 
3 
3 
4 
3 
4 
4 
4 
4 
5 
4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
3 
4 
4 
2 
4 
5 
4 
5 
3 
3 
2 
4 
5 
4 
4 
4 
3 
4 
4 
5 
5 
3 
4 
4 
5 
4 
5 
3 
3 
5 
4 
3 
5 
3 
3 
3 
5 
4 
4 
4 
5 
4 
4 
4 
3 
5 
4 
4 
3 
5 
4 
3 
4 
5 
3 
4 
3 
5 
5 
3 
3 
3 
4 
4 
3.8 
3.4 
4.2 
3.6 
3.4 
3.6 
4.6 
3.4 
3.8 
4 
4.6 
4.8 
3.8 
3.6 
NOTATIONS: 
I. Working Knowledge. 
II. Working Skill. 
III. Technical Knowledge. 
IV. Safety Consciousness 
V. Job Aptitude. 
VI. Rules & Regulations. 
VII. Average of all above excepting V. 
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Appendix-VIII 
POST SIMULATOR - COMPARISION WITH RESPONSE 
OF STAFF & MANAGERS 
SIMULATOR SCORE 
Sr. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
I 
650 
650 
650 
620 
650 
640 
620 
645 
645 
645 
645 
630 
645 
645 
645 
635 
645 
730 
745 
745 
730 
745 
745 
745 
645 
645 
645 
630 
630 
645 
645 
645 
645 
645 
630 
645 
645 
645 
645 
U 
143 
284 
354 
290 
316 
328 
419 
410 
287 
362 
385 
348 
350 
363 
359 
374 
409 
417 
254 
261 
420 
251 
332 
373 
261 
343 
482 
319 
191 
360 
498 
383 
353 
179 
283 
387 
152 
255 
350 
III 
380 
400 
300 
333 
360 
400 
262 
360 
380 
360 
344 
380 
380 
313 
400 
320 
360 
360 
340 
340 
320 
280 
333 
380 
360 
273 
380 
400 
380 
373 
380 
373 
265 
373 
400 
400 
380 
380 
400 
IV 
309 
400 
400 
400 
400 
400 
400 
352 
400 
395 
400 
394 
400 
400 
390 
400 
400 
400 
400 
400 
400 
400 
400 
400 
388 
400 
348 
400 
380 
395 
390 
395 
400 
400 
400 
352 
400 
400 
385 
V 
625 
625 
455 
575 
600 
630 
625 
630 
650 
645 
625 
650 
645 
610 
630 
605 
630 
630 
650 
605 
625 
590 
620 
625 
630 
570 
630 
650 
605 
590 
630 
610 
630 
610 
610 
630 
610 
590 
610 
RESPONSE BY 
MANAGERS 
A 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
3 
4 
3 
5 
4 
3 
3 
5 
3 
4 
4 
5 
5 
5 
4 
1 
3 
4 
4 
4 
2 
4 
3 
3 
3 
3 
B 
5 
4 
3 
4 
4 
3 
4 
4 
4 
4 
3 
3 
3 
4 
3 
3 
3 
3 
4 
3 
4 
4 
4 
4 
5 
4 
4 
3 
1 
4 
3 
4 
3 
2 
3 
3 
3 
3 
3 
C 
5 
5 
4 
3 
5 
4 
4 
4 
3 
5 
4 
3 
4 
4 
4 
4 
4 
4 
3 
4 
4 
2 
4 
5 
4 
5 
3 
3 
2 
3 
5 
4 
4 
3 
3 
2 
3 
3 
2 
D 
5 
4 
4 
4 
4 
4 
4 
3 
4 
5 
4 
2 
4 
5 
4 
4 
4 
3 
4 
4 
5 
5 
3 
4 
4 
5 
4 
5 
3 
4 
5 
5 
3 
3 
3 
3 
2 
2 
4 
E 
5 
5 
4 
3 
4 
4 
4 
3 
5 
4 
3 
3 
5 
4 
4 
3 
5 
4 
3 
4 
5 
3 
4 
3 
5 
5 
3 
3 
2 
3 
3 
3 
3 
3 
4 
2 
3 
2 
4 
RESPONSE FROM 
STAFF 
a 
3 
4 
3 
4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
3 
3 
5 
3 
5 
3 
4 
4 
4 
4 
4 
4 
3 
3 
5 
3 
1 
5 
3 
3 
5 
b 
4 
5 
3 
4 
4 
4 
4 
4 
4 
3 
4 
5 
4 
5 
3 
5 
4 
4 
4 
4 
4 
3 
3 
3 
5 
5 
4 
4 
3 
5 
4 
4 
5 
3 
1 
5 
4 
3 
5 
c 
4 
4 
2 
4 
3 
4 
4 
5 
4 
4 
4 
4 
4 
5 
4 
4 
3 
4 
5 
3 
4 
4 
5 
4 
4 
4 
4 
3 
4 
5 
5 
3 
5 
4 
2 
3 
'> 
J 
3 
5 
d 
4 
5 
4 
4 
4 
3 
4 
5 
5 
5 
5 
4 
5 
4 
4 
4 
4 
4 
5 
4 
3 
5 
4 
4 
5 
4 
4 
4 
5 
4 
5 
4 
5 
5 
1 
3 
3 
4 
5 
e 
5 
4 
3 
3 
3 
4 
4 
5 
5 
5 
4 
4 
4 
4 
2 
4 
4 
4 
5 
3 
4 
4 
4 
4 
5 
3 
3 
4 
3 
5 
5 
4 
5 
5 
2 
3 
3 
4 
5 
143 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
645 
645 
645 
645 
645 
645 
645 
645 
595 
630 
605 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
750 
750 
750 
750 
645 
645 
670 
750 
750 
740 
750 
650 
645 
635 
645 
575 
645 
605 
645 
645 
645 
630 
575 
645 
645 
201 
391 
106 
362 
369 
403 
336 
347 
304 
114 
246 
161 
311 
293 
352 
352 
195 
445 
327 
199 
232 
377 
265 
397 
416 
395 
404 
180 
349 
340 
193 
298 
291 
160 
330 
292 
456 
447 
108 
330 
371 
296 
364 
247 
342 
327 
360 
367 
400 
380 
360 
360 
360 
400 
360 
380 
400 
320 
400 
260 
360 
400 
400 
240 
320 
400 
400 
400 
380 
400 
280 
400 
320 
400 
396 
400 
360 
322 
400 
400 
333 
400 
320 
380 
400 
370 
400 
400 
382 
306 
400 
380 
397 
389 
380 
390 
268 
400 
400 
395 
400 
349 
380 
391 
400 
400 
386 
400 
390 
399 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
327 
400 
400 
400 
400 
400 
400 
400 
400 
400 
367 
400 
400 
400 
630 
610 
610 
635 
577 
570 
605 
625 
610 
645 
610 
545 
625 
565 
610 
630 
625 
605 
600 
630 
625 
650 
630 
585 
585 
630 
570 
630 
610 
605 
540 
565 
650 
630 
630 
630 
580 
650 
565 
585 
610 
650 
630 
610 
650 
625 
4 
4 
3 
3 
4 
4 
3 
3 
5 
3 
3 
4 
4 
4 
4 
4 
3 
3 
4 
4 
3 
4 
4 
4 
5 
5 
4 
4 
3 
3 
3 
3 
4 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
3 
3 
4 
5 
2 
3 
4 
4 
3 
4 
4 
3 
3 
4 
3 
3 
3 
4 
4 
3 
4 
4 
5 
4 
2 
3 
3 
3 
5 
4 
3 
4 
4 
3 
4 
4 
4 
4 
3 
3 
3 
3 
4 
3 
3 
4 
4 
4 
3 
5 
4 
3 
3 
4 
4 
4 
3 
4 
4 
5 
4 
2 
4 
4 
3 
3 
4 
5 
4 
3 
3 
4 
3 
3 
5 
5 
4 
3 
5 
4 
4 
4 
3 
5 
4 
3 
4 
3 
5 
4 
4 
4 
3 
4 
4 
4 
4 
3 
3 
3 
4 
3 
4 
3 
3 
5 
4 
2 
5 
5 
4 
5 
3 
5 
5 
3 
2 
4 
4 
4 
5 
4 
4 
4 
4 
4 
4 
3 
4 
5 
4 
2 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
5 
3 
4 
4 
4 
4 
4 
2 
3 
5 
4 
3 
5 
5 
3 
4 
3 
4 
5 
3 
2 
3 
4 
3 
5 
5 
4 
3 
4 
4 
4 
3 
5 
4 
3 
3 
5 
3 
3 
4 
5 
4 
5 
5 
4 
5 
5 
5 
5 
2 
1 
2 
3 
4 
5 
5 
4 
5 
5 
5 
4 
3 
3 
4 
1 
4 
3 
5 
5 
5 
3 
5 
5 
3 
3 
4 
4 
3 
4 
5 
4 
5 
3 
4 
4 
3 
4 
5 
5 
4 
5 
5 
5 
5 
5 
2 
1 
3 
2 
5 
5 
5 
4 
5 
5 
5 
4 
4 
3 
3 
1 
4 
4 
4 
4 
4 
5 
4 
4 
3 
4 
4 
4 
3 
5 
4 
4 
4 
3 
3 
4 
4 
4 
3 
5 
5 
5 
5 
5 
5 
5 
2 
1 
3 
3 
5 
5 
4 
5 
4 
5 
3 
5 
4 
4 
3 
3 
4 
3 
4 
5 
5 
3 
5 
5 
3 
4 
5 
4 
4 
4 
4 
5 
3 
3 
3 
3 
3 
4 
4 
5 
5 
4 
5 
5 
4 
5 
2 
1 
2 
4 
3 
4 
5 
5 
5 
4 
5 
5 
4 
4 
3 
4 
4 
3 
5 
5 
5 
5 
5 
5 
4 
3 
3 
4 
4 
5 
5 
5 
3 
3 
3 
3 
5 
5 
5 
5 
5 
4 
5 
5 
5 
5 
2 
1 
2 
4 
3 
3 
5 
4 
5 
4 
5 
4 
3 
5 
2 
3 
3 
5 
4 
5 
5 
5 
5 
5 
3 
3 
3 
4 
3 
5 
5 
4 
3 
3 
144 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
645 
645 
745 
720 
740 
740 
720 
750 
750 
750 
750 
725 
750 
750 
730 
332 
269 
353 
244 
281 
304 
418 
363 
360 
263 
479 
441 
243 
208 
292 
400 
370 
376 
376 
400 
393 
400 
399 
300 
380 
400 
385 
400 
340 
240 
400 
388 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
393 
317 
650 
645 
590 
625 
600 
620 
630 
610 
620 
630 
605 
611 
650 
610 
595 
3 
4 
3 
5 
4 
3 
3 
5 
3 
4 
4 
5 
5 
5 
4 
4 
3 
3 
3 
3 
4 
3 
4 
4 
4 
4 
5 
4 
4 
3 
4 
4 
4 
4 
4 
3 
4 
4 
2 
4 
5 
4 
5 
3 
3 
5 
4 
4 
4 
3 
4 
4 
5 
5 
3 
4 
4 
5 
4 
5 
4 
4 
3 
5 
4 
3 
4 
5 
3 
4 
3 
5 
5 
3 
3 
4 
3 
2 
1 
4 
4 
4 
2 
4 
3 
4 
4 
3 
4 
4 
3 
3 
3 
2 
3 
4 
3 
2 
3 
4 
3 
4 
3 
4 
4 
4 
3 
3 
3 
3 
4 
3 
3 
3 
3 
4 
5 
3 
4 
5 
4 
3 
4 
4 
4 
5 
4 
3 
3 
3 
4 
5 
3 
4 
5 
3 
3 
5 
5 
3 
4 
4 
3 
3 
2 
4 
5 
2 
4 
5 
NOTE 
1.1 Working Knowledge = Locomotive Score. 
II Working Skill = Dynamic Braking + Efficiency. 
III Technical Knowledge = Braking Score. 
IV Safety Consciousness = In train Score + Electric Score. 
V Rules & Regulations = Railway Score. 
2. A,B,C,D,E & a,b,c,d,e are response of staff and Managers respectively (on a scale 0 - 5) on above 
items in sequence of para 1 above. 
145 
QUESTIONNAIRE Appendix-lX 
(Critical evaluation of training of Electrical Department employees of Indian Railways) 
\.{\) Name 
(2) Designation 
(3) Age 
(4) Educational Qualification 
(5) No. of years working in Railway 
B. How do you rate tlie following in respect of 
improvement of yourself after training. 
Please encircle the relevant rating scale. 
I. Efficiency & effectiveness 
1 .Working knowledge 1 2 3 4 5 
2. Working skill 1 2 3 4 5 
3. Technical knowledge 1 2 3 4 5 
(To know how it works) 
4.Safety consciousness 1 2 3 4 5 
5. Job aptitude 1 2 3 4 5 
(Pride in work) 
6. Knowledge of rules & 
regulations. 1 2 3 4 5 
III. Lecture rating 
I.Clear purpose of training 1 2 3 4 5 
2.Completing the course 1 2 3 4 5 
3 .Contents. 1 2 3 4 5 
4. Use of Voice. 1 2 3 4 5 
5. Body Language. 1 2 3 4 5 
e.Speaking abiUty. 1 2 3 4 5 
7.Handling Questions 1 2 3 4 5 
8. Timing Discipline 1 2 3 4 5 
9. Use of Examples 1 2 3 4 5 
lO.Use of visual aids. 1 2 3 4 5 
V. Morale - How do you rate the following factors in 
respect of improvement of your morale after trainmg 
I.Level of motivation 1 2 3 4 5 
2.Willingnesstodoabetterjob 1 2 3 4 5 
3. Self confidence 1 2 3 4 5 
(6) Training attended, if so, then how many 
times & duration. 
1. Nil or low 
2. Below average 
3. Average 
4. Moderate 
5. Full satisfaction/unprovement 
II. Training Centre or Institute - How do you 
Rate following factors to unprove the employees 
through training: 
1. Teacher & instructor have taught 1 2 3 4 5 
in easy and simple way. 
2. Practical & on job faciUties provided 1 2 3 4 5 
3. Study material provided. 1 2 3 4 5 
4.Audio visual aid provided 1 2 3 4 5 
5.Language used to understand easily 1 2 3 4 5 
6.Appropriateness of course contents 1 2 3 4 5 
y.Hostel facilities provided 1 2 3 4 5 
S.Examination procedure adopted to 
evaluate after training. 1 2 3 4 5 
IV. Human relations - How do you rate the following 
in respect of improvement of human relation after 
Training 
1. Individual behaviour 1 2 3 4 5 
2. Interpersonal relation 1 2 3 4 5 
VI. Organisational viability & flexibility - How do you rate the 
following: 
1. Given training is as per requirement 1 2 3 4 5 
in respect of new technologies. 
2. Capability to shoulder higher grade 1 2 3 4 5 
responsibility. 
3. Willingness to change & learn as and 
when technology changes. 1 2 3 4 5 
4. Efforts are made to contmuously 
improve the development of employees 1 2 3 4 5 
Note: For purpose of analysis, only section -I (except item 5) is used. The detailed questionnaire (other 
sections) was administered only for the purpose of completeness as seen from respondents' point of view. 
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Appendix-X 
QUESTIONNAIRE 
(Critical evaluation of training of Electrical Department employees of Indian Railways) 
A. (1) Name 
(2) Designation 
(3) Age 
(4) Educational Qualification 
(5) No. of years working in Railway 
B. How do you rate the following in respect of 
improvement of yourself after training. 
Please encircle the relevant rating scale. 
I. Efficiency & effectiveness 
1. Working knowledge 1 2 3 4 5 
2. Working skill 1 2 3 4 5 
3. Technical knowledge 1 2 3 4 5 
(To know how it works) 
4.Safety consciousness 1 2 3 4 5 
5. Job aptitude 1 2 3 4 5 
(Pride in work) 
6. Knowledge of rules & 
regulations. 1 2 3 4 5 
1. Nil or low 
2. Below average 
3. Average 
4. Moderate 
5. Full satisfaction/improvement 
U. Human relations - How do you rate the following 
in respect of improvement of human relation after 
Training 
1. Individual behaviour 1 2 3 4 5 
2. hiterpersonal relation 1 2 3 4 5 
Note: For purpose of analysis, only section -J (except item 5) is used. The detailed questionnaire (other 
sections) was administered only for the purpose of completeness as seen from respondents' point of view. 
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Appendix-Xl 
SCORING CRITERIA OF SIMULATOR 
RULES 
BRAKE 
RULES 
DYNAMIC 
BRAKE 
RULES 
EFFICIENCY 
RULES 
LOCOMOTIVE 
RULES 
i) 
ii) 
iii) 
iv) 
V) 
vi) 
vii) 
viii) 
ix) 
X) 
xi) 
i) 
ii) 
iii) 
iv) 
i) 
ii) 
iii) 
iv) 
i) 
ii) 
iii) 
iv) 
V) 
vi) 
vii) 
viii) 
CATEGORY 
Brake Pipe Pressure 
Independent brake application at 
high speed 
Short release 
Release in critical speed range 
Short application 
Emergency 
Power braking. 
Stretch braking. 
Brake wear. 
No. of A9 & RB application. 
In sufficient delay between 
minimum and full service. 
Insufficient delay between power 
and dynamic braking 
No pneumatic braking before 
dynamic braking 
Application of dynamic braking 
with TM cut out. 
Over current & Over voltage 
during R/Braking 
Energy Consumption 
Energy Efficiency. 
Time Taken 
Coasting distance percentage 
Excessive wheel slip. 
Excessive power demand at low 
speed 
Traction Motor Current. 
Too rapid MP movement. 
Movement of reverser in motion. 
Rolling back of train after 
stopping. 
No sanding after wheel slip. 
Rear Loco not switch Off with 
light load 
PENALTY 
20 
20 
20 
20 
20 
50 
20 
20 
20 
20 
20 
20 
20 
5 
20 
100 
50 
200 
50 
5 
20 
20 
10 
100 
50 
5 
20 
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RAILWAY 
RULES 
IN TRAIN 
FORCE 
RULES 
ELECTRIC 
RULES 
i) 
ii) 
iii) 
iv) 
V) 
vi) 
vii) 
viii) 
i) 
ii) 
i) 
ii) 
iii) 
Speed 
Passing Red Signals. 
Horn at Station. 
Horn at "W" signal. 
Horn at "W/L" signal. 
Horn at start. 
Horn at Level Crossing gates. 
All right signal. 
Draft coupler force. 
Buff coupler force. 
Excessive TM voltage. 
DJ not tripped in Neutral Section 
Pantograph not lowers at broken / 
collapsed catenary 
20 
300 
20 
20 
20 
20 
50 
5 
50 
50 
20 
50 
50 
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Appendix-XII. 
MX SIMULATOR TRAINING - A COMPARISION OF 
IMPROVEMENT, FINAL SCORES & RESPONSE FROM STAFF / 
MANAGERS 
Working 
Knowledge. 
Working 
Skills. 
Technical 
Knowledge. 
Safety 
Consciousness. 
Rules & 
Regulations. 
Overall 
% 
Improve 
ment 
(Post v/s 
Pre 
Simulator 
Training) 
7 
94 
50 
15 
34.3 
28.8 
Post 
Simu 
lator 
/o 
Score 
89.1 
63.6 
91 
98 
94.5 
87.26 
Average (Self) 
rating by Staff 
On a 
Scale 
0-5 
3.76 
3.84 
3.9 
4.07 
3.92 
3.9 
Equival 
ent % 
75.2 
76.8 
78 
81.4 
78.4 
78 
Average rating awarded by 
Managers 
On a Scale 0-5 
3.8 
3.55 
3.74 
3.9 
3.76 
3.75 
Equivalent 
% 
76 
71 
74.8 
78 
75.2 
75 
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Appendix-XIIl 
List of Research reports. 
SI.Ho, 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
YEAR 1 
1965 
1965 
1966 
1966 
1966 
1966 
1967 
1967 
1968 
1969 
1969 
1969 
1969 
1969 
1970 
1970 
1970 
1970 
1970 
1971 
1971 
1971 
1971 
1971 
1972 
1972 
Report No. Title 
01-65.1 # Job analysis of pointsmen/ cabinmen's duties. 
02-65.2 Pilot study on pointsmen/cabinmen exploring human factors 
relevant to accidents. . 
03-66.1 Motormen in Bombay division of Western and Central Rattw/ays 
(Summary). 
04-66.2 i 
05-66.3 
06-66.4 . 
07-67.1 
08-67.2 
09-68.1 
10-69.1 
11-69.2-
12.69.3 
13-A-69.4 
.13-B-69.5 
14-70.1 
15-70.2 
16-70.3 
17-70.4 
18-70.5 
19-71.1 
20-71.2 
21-71.3 
22-71.4 
23.71.5 
24-72.1 
25-72,2 
1 Selection of safety slogans (a scientific study). 
job analysis pf steam locomotive drivers 
Experimental study for validating psychological tests to predict 
accident repeater cabinman-l. 
Experimental study for validating psychological tests to predict 
accident repeater cabinman-ll 
A psychological study of Kuppam disaster. • 
Experimental study for validating psychological tests to predict 
accident repeater cabinman-lll. 
A psychological study of Basin Bridge collision. 
# Job analysis of ASMs and SMs. ' 
Selection procedures for pointsmen/cabinmen/ 
Llvermen/Sv/itchmen based on psychological tests. 
A psychological study of Delhi Shahdara collision. 
Effect of age on vigilance capacity of steam locomotive drivers. 
An experimental study. 
A validational study of psychological tests for predicting accident 
1 prone drivers/Motormen. 
Periodical psychological check up of Mail/Express drivers above 
45 years (procedures)' 
A study of disregard of two or more consecutive signals on the 
Indian Railv/ays during 1963-69. 
A study of disregard of signals in relation to 'age and use of 
spectacles. . 
A study of disregard of signals in relation to the •'length of 
service' of drivers. 
A 'psychological case study of the drivers irivolved in the 
derailment of 203 UP Passenger train at Dihaliho station of 
Northeast Frontier Railway on 27.06.1970., 
A personality study of 22 Northern Railway drivers disregarding 
signals. 
Standardization of a battery of psychological tests for selection 
of safe and efficient ASMs/SMs - A validity study. 
A psychological case study of Shri N.K. Bhattacharjee, ASM 
1 Retang station, Khurda Road Division, South Eastern Railway. 
1A Follow-up Study of periodical psychological check-up o 
Mail/Express drivers aged 45 plus and their counselling. 
A psychological case study of collision of 32 ON Passenger Trai 
with 184 Dt^  Passenger Train between Gonda Kacheharai an 
GondaJn. On 05.06.1971. 
f 
d 
Effect of 'age' and 'experience' on steam driver's adaptability to j 
diesel mode of working. 1 
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SI.No. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33, 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
. . 
43. 
44. 
45. 
46. 
47-
48. 
49. 
YEAR Report No. 
1972 
1972 
1972 
1972 
1972 
1972 
1973 
1973 
1973 
1974 
1974 
1974 
1975 
1975 
1975 
1975 
1975 
1976 
1976 
1976 
1976 
1976 
1977 
1977 
Title 
26-72.3 Procedures for application of • psychological tests in 
selection//promotion of operating staff on Indian Railways. 
27-72.4 Recruitment of Motormen on Western Railway. 
28-72.5 Procedure for application of psychological tests in recruitment of 
ASMs/App. Firemen/Asstt. Drivers through Railway .Service 
Commission. 
29-72.6 1 
( 
30-72.7 
• 
31-72.8 
32-73.1 
33-73.2 
•34-73.3 
35-74.1 
36-74.2 
37-74.3 
38-75.1 
39-75.2 
40-75.3 
41-75.4 
42-75.5. 
43-76.1 
44-76.2 
.45-76.3 
46-76.4 
47-76.5 
48-77.1 
49-77.2 
'atigue and vigilance control devices An experimental study on 
;oods train drivers. 
Study on the relationship between 'age' and disregard of two or 
[nore consecative signals. 
Explorations in the psychology of courteous behaviour - A pilot 
study on commercial staff of Indian Railway. 
Effect of wailing duty on goods train drivers- An experimental 
study. 
Development of aptitude test battery for recruitment of 
Motormen on Indian Railways. 
Training of seml-Uterate steam drivers and Firemen in Djesel 1 
mode or working. 
Psychological counselling of trainee ASMs of Northern Railway. 
A psychological case study of the staff involved in the collision of 
87' UP South Bihar Express with 5 UP Hawrah-Amritsar Mail 
between Joromow Block Hut and Kadhupur Jn. Of Eastern 
Railway. 
Diabetes and Accidents - A prelimi- study on locomotive drivers. 
A psychological case study of the loco crew of 43 UP Darjeeling 
Mail involved' in a collision with Habra Local EMU train at 
Ultadanger station of Eastern Railway. 
Accident Index-A review of Computational procedure for steam 
drivers. 
Human Factors Research on Indian Railways. 
Study on the effect of aging on cortical activity of drivers. ] 
Technical nojte on the classification and norming of psychological 
test batteries standardized for in-service selection/promotion. 
Study on use of spectacles and disregard of signals. 
A psychological case study of the driving crew of 311 UP sealdah-
Muzaffarpur fast Passenger involved in a collision with 254 on 
Burdwan Howrah EMU Local at Saktigarh station of Hawrah 
Division of E.Rly. on 4.11.75. 
A psychological case study of the driving crew of the cabinman 
held responsible for derailment of Engine of 44 UP LKO-JHS Mail 
at Kalpi station of Central Railway on 13.6.75. 
The follow up study of the performance of ASMs selected on the 
basis of psychological test. 
#A psychological case study of A.B.- Bhattacharjee, driver of DN 
Frontier Arrow goods train of N.F. Railway involved in derailment 
between Patharkhola and Lamsakhang station on 18.1.75. 
Fatigue Caused to drivers working high speed Mail/Express trains 
an experimental study - Part 1. 
Psychological case study o.f Shri C.G.Sampson, Asst. Driver/MS, 
formerly working as Motorman/TBM. 
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SI.No. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
YEAR 
1977 
1977 
1977 
1977 
1977 
1978 
1978 
1978 
1978 
1978 
1978 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1980 
1980 
1980 
Report No. 
50-77.3 
51-77.4 
52-77.5 
53-77.6 
54-77.7 
55-78.1 
56-78.2 
57-78.3 
58-78.4 
59-78.5 
60-78.6 
61-79.1 
62-79.2 
63-79.3 
64-79.4 
65-79.5 
66-79.6 
67-79.7 
68-79.8 
69-80.1 
70-80.2 
71-80.3 
Title 
Review of safety performance of 22 drivers of Northern Railway 
subjected to psychological appraisal in 1971 after being involved 
in cases of disregard of signals in 1969-70. 
#Construction and standardization of an objective group psycho 
diagnostic test of ego-strength and sense of responsibility for use 
in the recruitment/selection of ASMs. 
A technical note on the relationship between educational 
qualification and accident liability of diesel drivers. 
Psychological case study of the staff involved in the collision of 
130 DN Varanasi-Asansol passenger train with the rear of 1 AMA 
passenger train in Mughalsarai Jn. Yard of Eastern Railway on 
18.1.1977. 
Psychological case study of R.S. Yadav, Driver of UP Itarsi 
special goods train held responsible for derailment on Sand Hump 
of UP loop line at Sukhi Sewaniyan station on Bina-Bhopal section 
of Jhansi Division of Central Railway on 12.11.76. 
Psychological case study of Bahori Lai involved in collision of UP 
shuttle with stationary goods train at Dohna station on Izatnagar 
Division of N.E. Railway on 9"" July, 1977. 
#Procedure for periodical psychological check up of Mail/Express 
drivers aged 45 years plus and their counselling. 
Procedure for periodical psychological check up of Mail/Express 
drivers aged 45 years plus and their counselling (Revised). 
Construction and standardization of a non-verbal Psycho-
Diagnostic test of personality to be used in replacement overall 
Psycho-Diagnostic test adapted from JNR. 
A technical note on validation of the Hindi version of MSPF/i. 
Psychological case study of Shri B.C.Lopez, Motorman, Central 
Railway, Bombay VT, involved in an accident at Sandhurst Road 
on 7.8.1978. 
Bio-Rhythm and Railway Accidents - A retrospective study. 
Diabetes and Railway Accidents: An Experimental Study on 
Operational categories of staff. 
Procedure for application of psychological tests in selection of 
Engine Cleaners and Pointsmen Gr.ll/Levermen Gr.ll. 
Psychological case study of Shri Maruf, Driver 54 DN involved in 
an averiied collision with DC-11 UP on 3.8.79. 
Psychological case study of Shri Fortunato Fernandes, Motorman, 
Western Railway, Churchgate, Bombay, involved in overshooting 
of platform on 18.6.79. 
A personality study of Western and Central Railway drivers 
passing signals at danger during 1971-73- A clinical approach. 
Technical note on the behaviour of the batteries of psychological 
tests approved for in-service application. 
Technical note on the development of psychological screening 
procedure for selection of Safety Consellors. 
General guidelines for administration of psychological tests for 
selection of Engine Cleaners and Pointsmen/Levermen Gr.M. 
Specific guidelines for administration of psychological tests for 
selection of Engine Cleaners and Pointsmen/Levermen Gr.M. 
Guidelines for processing results of psychological tests for 
selection of Engine Cleaners and Pointsmen/Levermen Gr.ll. 
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Sl.No. 
11. 
73. 
74. 
75. 
76. 
TJ. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
YEAR 
1980 
1980 
1980 
1980 
1980 
1981 
1981 
1981 
1982 
1982 
1982 
1983 
1983 
1983 
1983 
1984 
1984 
1984 
1985 
1985 
Report No. 
72-80.4 
73-80.5 
74-80.6 
75-80.7 
76-80.8 
77-81.1 
78-81.2 
79-81.3 
80-82.1 
81-82.2 
82-82.3 
83-83.1 
84-83.2 
85-83.3 
86-83.4 
87-84.1 
88-84.2 
89-84.3 
90-85.1 
91-85.2 
Title 
A clinical study of disregard of Railway /Signals by drivers using 
spectacles. 
Psychological testing programme for safety categories on Indian 
Railways basic document. 
Effect of punishment on the motivation and morale of operating 
staff - A Psychological study (Hindi version). 
Psychological case study of Shri C.L. Arora, Driver, involved in 
collision of 385 DN at Akola Station of Bhusawal Division of 
Central Railway. 
Psycho-Technology on Indian Railways. 
Affect of punishments on the motivation and morale of operating 
staff- A psychological study. 
Psychological case study of Shri P.G.Nauajkar, Station Master and 
Shri Krishna Keroo Cabinman held responsible for collision 
between 549 DN Daund-Solapur parcel passenger trains and UP 
Daund-Solapur parcel passenger train and UP Diesel Goods Train 
at Madha station of Central Railway on 23.10.80. 
Follow up study of the job performance of ASMs selected on the 
basis of psychological tests for Northern Railway in 1971- Second 
phase. 
Psychological case study of Shri H.N. Mondal , Driver 'C (GMO-
Shed) of DHN Division involved in collision with Rajkot Spl. Goods 
train on 3.12.1982. 
Effect of Safety posters in creating safety consciousness amongst 
operating personnel - A psychological study. (Hindi version). 
Study on noise as an occupational Hazard to Railway employees 
( I ' ' phase). 
Laying down limits of duty hours of running/station staff for 
night working - An experimental study. 
Psychological case study of Shri S. Tirkey, Driver C (1 shed) of 
Adra Division of S.E. Railway involved in the collision between DN 
Hatia-Burdwan Passenger and 23 UP Patna-Hatia Express on 
10.7.83. 
Psychological case study of Shri Hulas Ram, Driver Grade C, HQ 
Patratu, E. Railway, DHN Division involved in collision between 
175 UP Neelanchal Express and a goods train on 28.8.83. 
Psychological case study Shri Jagdish Prasad, Driver A 
(Competency Based Placement and Counselling of Front line 
Commercial Staff shed) of Lucknow Division of N.E. Railway 
involved in 'side collision of 162 DN Passenger train and a truck 
loaded with bricks between Paintepur and Tahsil Fatehpur on 
28.5.83. 
Study on factors responsible for collision on Indian Railways. 
Follow up study of the job performance of ASMs selected on the 
basis of psychological tests during 1973-75. 
A study on Duty hours of running and station staff for night 
working. 
A technical note on the reliability of the computational 
procedure of Drivers performance index on Indian Railways. 
Environmental factors in relation to accidents - An explorative 
study. 
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SI.No. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
YEAR 
1985 
1985 
1986 
1986 
1986 
1987 
1988 
1988 
1988 
1989 
1989 
1990 
1990 
1990 
1990 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1992 
1992 
Report No. Title 
92-85.3 Study on Noise as an occupation hazard to Railway Employees-
Effects of exposure to loud noise -Second phase. 
93-85.4 1 
94-86.1 
95-86.2 
96(a)-86.3 
#96(b)-87.1 
97-87.2 
98-88.1 
99-88.2 
tOO-88.3 
101-89.1 
102-89.2 
103-90.1 
104-90.2 
105-90.3 
106-90.4 
107-91.1 
108-91.2 
109-91.3 
110-91.4 
111-91.5 
112-91.6 
113-91.7 
114-91.8 
115-92.1 
116-92.2 
Project report on experimental training module-Development of 
an experimental module for Diesel conversion training of Drivers. 
Follow up study on the post counselling performance of 
fiAail/Express drivers. 
Study on Physical Activity Analysis of Diesel/Electric Drivers in 
driving mode. 
Enrichment of job training programme. 
Technical note on standardization Group-embedded figures test 
for driving staff. 
Final report on the try out of the experimental module for Diesel 
converse training of Drivers in WDM2 worl<ing. 
Environmental factors in relation to accident by train drivers 
(Revised). 
Study on development of a standardized lay-out for Booking 
Counters/Windows. 
Diet schedule for safety categories of staff. 
Review of Recruitment, selection, training of Loco running staff. 
Effect of age, health and personal habits on the visual-vigilance 
behaviour of locomotive drivers. 
Procedure for application of psychological test in selection of 
Motormen, Engine Cleaners and Pointsmen Gr.ll/Levermen Gr.ll. 
Biasness to Non-signal, field dependence/independence and 
signal monitoring performance in the contrast age groups of 
locomotive drivers. 
A review of selection, training and worl<ing conditions of Section 
Controllers. 
.Guidelines for revamping the training of freight train drivers 
(Electric & Diesel) for improvement in driving techniques for 
better average speed,'fuel economy and reduced Break-downs. 
A pilot study on exploring the personality correlates of visual 
vigilance betiaviour of locomotive drivers. 
Job analysis of Asstt. Station Master (Feb., 1991). 
Development and standardization of diagnostic Aid for 
identifying accident-prevention behaviour suggesting a suitable 
counselling method for enhancement of preventive behaviours in 
drivers. 
A pre-study survey of human factors in derailment on Indian 
Railways. 
Dietary pgittern of staff belonging to safety categories. 
Psychological case study of the staff involved in collision of 1144 
UP Mail with down military special at Sonik Station of Lucknow 
Division of Northern Railway. 
Manual for identification of high/low profile accident prevention 
behaviour and suggested counselling approach. 
Development of selection package for commercial staff. 
Training and counselling for enhancing vigilance behaviour of 
drivers. 
Determination of critical age for superannuation of driving staff. 
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Sl.No. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
115. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
YEAR 
1993 
1993 
1993 
1993 
1993 
1994 
1994 
1994 
1994 
1994 
1994 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1996 
1996 
1997 
1997 
1997 
1997 
1997 
1999 
1999 
1999 
1999 
2000 
1 
Report No. Title 
117-93.1 Development of test of visual vigilance. 
118-93.2 Reliability estimation of adapted Japanese psychological tests. 
119-93.3 ^Review of Qorms. 
120-93.4 I 
< 
121-93.5 
122-94.1 
123-94.2 
124-94.3 
125-94.4 1 
tethodology for validation of psychological test for selection of 
jperating categories of staff. 
Job analysis of motormen. 
\n analytic study of ASMs involved in accidents. 
Validation of psychological tests for selection of ASMs. 
Standardization and revision of norms for screening of drivers to 
be deployed on hiigh Speed Trains. 
Development of diagnostic package for identifying accident 
prevention behaviour. 
126-94.5 Job analysis of locomotive drivers. 
127-94.6 
128-95.1 
129-95.2 • 
130-95.3 
131-95,4 
132-95.5 
133-95.6 
134-95.7 
135-1-95.8 
PT 1 (1996) 
PT 2 (1996) 
PT 3 (1997) 
PT 4 (1997) 
PT 5 (1997) 
PT6(1997) 
PT7(1997) 
PT 8 (1999) 
PT 9(1999) 
PTIO (1999) 
PT11 (1999) 
PT 12(2000 
Development of a situational test for assessing motivational 
variables. 
Standardization of form perception test. 
A case study of drivers involved in accidents.-
Trial report of diagnostic package of Accident prevention 
behaviour and sensitivity counselling: 
Standardization of norms for psychological assessment in 
promotion as ASMs, Switchmen, Asstt. Drivers/Diesel Asst., 
Goods Drivers and Motormen. 
Job analysis of Switchmen. 
Cross validcition of psychological tests for selection of ASMs. 
Validation of psychological tests for selection of Motormen. 
Reliability estimation of Japanese tests included in the battery 
of Motormen. 
Perceived inadequacy of work procedures and their Im- pact on 
performance and safety attitude of operating staff. 
Validation of psychological tests battery for the category .of 
Switchmen. 
Causes and control of stress - A pilot study. 
Validation of psychological tests for selection of driving staff. 
Technical note on try out of the new battery, of psychological 
tests for selection of driving staff. 
Technical note on try-out of the new battery of psychological 
test for selection of Switchmen. 
Construct validation of the test of continuous addition. 
Causes and control of stress. 
Training and counselling for enhancing vigilance behaviour of 
drivers. 
Competency based placement and counselling of front-line 
commercial staff. 
Standardisation of norms for screening of High Speed Train 
Drivers to be deployed on Rajdhani/ Shatabdi Express. (Revised) 
1 Enhancing hiotivation of Gateman on Indian Railways - A peep 
into Human Resource Development. 
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Sl.Ko. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
YEAR 
2000 
2001 
2001 
2002 
2002 
2003 
2003 
2003 
2003 
2004 
2004 
2004 
2004 
2005 
2006 
2006 
2008 
2008 
Report No. 
PT 13 (2000) 
PT 14 (2001) 
PT 15 (2001) 
PT 16 (2002) 
PT 17 (2002) 
PT 18 (2003) 
PT 19 (2003) 
PT 20 (2003) 
PT 21 (2003) 
PT 22 (2004) 
PT23 
(2004) 
PT24 
(2004) 
PT25 
(2004) 
PT26 
(2005) 
PT27 
(2006) 
PT29 
(2006) 
PT30 
(2008) 
PT31 
(2008) 
Title 
Development of Item Bank of psychological tests for recruitment 
of ASMS. 
Job analytical study of Station Masters 
Causes and control of stress- Intervention for Loco Drivers 
Enhanced age of superannuation and its impact on performance 
of Drivers 
Technical note on follow-up of Job Psychogram of Station 
Masters 
Validation of Psychological Test Battery for Selection of Station 
Staff 
A Study On Motivational Level of NF Railv^ay Drivers 
Evaluation of customer care training 
Technical note on development of norms on physiological 
parameters of high speed drivers. 
Effect of age on performance of drivers - An empirical study. 
A study on relationship between written examination and 
psychological test results in respect of ASMs and Asstt. Drivers 
Norming of new psychological test battery for selection of 
station staff 
A Study on correlation between GEFT and RFT test 
Effect of laterality on accident liability in driving staff 
Technical Note on Enrichment of Drivers Battery 
Follow-up study on Job Performance of the Drivers Tested on 
High Speed Driver's Test Battery 
Study -for determining correlation between psychological 
aptitude testing and safety performance 
Comparative evaluation of paper-pencil and computerised mode 
of testing 
INITIAL RESULT.txt 
SCORING REPORT 
Appendix-XrV 
Performance Summary 
Version of softvyare : 2.3 
Course information 
Date of Run 
Driver Name 
Instructor Comment 
Scenario Ncurie 
Line Name 
Time of Start 
Time of End 
Real Elapsed Time 
Simulated Time of Start 
Simulated Time of End 
Simulated Elapsed Time 
Starting Km 
Ending Km 
Total Distance Covered (in Km) 
Total Energy Consumed (in kwh) 
Energy Efficiency (in kwh/1000 GTKM) 
Number of A9 or RB braking 
Train characteristics 
Train name 
Number of Vehicles 
Number of Locomotives 
Total Train weight (in tons) 
Trailing weight (in tons) 
Train Length (in meter) 
Train Type 
11/01/2010 
MANGEL KHNDEiWAL 
AVERAGE 
T0G_B50_GTE_C0N_L 
BRCA_UP 
14:17:44 
14:50:50 
00:33:06 
12:00:00 
12:29:42 
00:29:42 
478 km 614 m 
458 km 614 m 
20.000 
688.41 
15.13 
13 
CON 2200 TON 
47 
1 
2323.0 
2199 
642 
Passenger 
LPG RTM SSG_REF_59 
s t a t i s t i c s 
Maximum d ra f t force ( t ) a t km ; 
27.34 at 459 240 
Maximum buff force ( t ) at km : 
31.61 at 465 150 
Coupler fa t igue index fo r the run : 
0.00439500 
Train Average Brake wear Index (.% o f shoe Volume) for the run 
0.59 
Maximum dra f t force ( t ) on 10 posi t ions on t r a i n : 
Position 1 2 3 4 5 6 7 8 9 10 
Force ( t ) 26.1 24.5 27.3 21.1 19.6 20.2 20.8 20.4 20.3 20.5 
Km 463 229 463 218 459 240 459 240 459 240 476 954 476 945 476 927 476 909 476 891 
Maximum buf f forca ( t ) on 10 posi t ions on t r a i n : 
Position 1 2 3 4 5 6 7 8 9 10 
Force ( t ) 18.9 28.4 31.2 31.3 29.6 26.4 23.7 22.0 20.3 15.1 
Km 458 6K 465 173 465 161 465 140 465 129 465 119 465 099 465 089 465 070 465 052 
Coasting distance i n the run : 
3.688 kms 
Coasting percentage of the run : 
18.4 % 
scoring Summary 
RAIL ROAD score 
Maximum 
Available 
Score 
Maximum 
Possible 
Deductions 
Poi nts 
Deducted 
Railway score 750 
i n -Tra in Forces Score 300 
450 460 
Braking Score 400 
Dynamic braking Score 100 
340 340 
158 
Locomotive Score 650 
INITIAL RESULT.txt 
15 15 
Efficiency Score 
instructor assessment 
400 349 349 
300 135 135 
Electric Score 100 40 40 
Total 3000 1339 
MAXIMUM AVAILABLE SCORE 
REMAINING SCORE 
PERCENTAGE SCORE 
3000 
3000 - 1339 = 1661. 
55.37 % 
Scoring Details 
Railways score 
Scoring Event Km Metre Value Min Max Min Pts Max Pts Penalty 
Horn at start 
Horn at W/L sig 
Horn at W/L sig 
Horn at W/L sig 
Horn at W/L sig 
Horn at station 
Horn at W/L sig 
Horn at W/L sig 
Horn at W/L sig 
Horn at station 
Horn at w/L sig 
Horn at W/L sig 
Horn at W/L si 9 
Speed (speed limit: 30 kph) 
Speed (speed limit: 30 kph) 
Speed (speed limit: 30 kph) 
Horn at W/L sig 
Horn at w/L sig 
Horn at W/L sig 
Horn at W/L sig 
Horn at W/L sig 
Horn at w/L sig 
Horn at W/L sig 
Railways Category 
478 614 
478 520 
475 656 
474 529 
472 128 
478 563 
470 243 
468 265 
468 407 
471 101 
467 190 
466 620 
466 321 
465 226 46.42 30.00 30.30 " 0.00 
465 n o 36.06 30.00 30.30 0.00 
465 016 31.37 30.00 30.30 0.00 
465 443 
464 859 
463 968 
461 415 
460 549 
459 875 
459 519 
Max Available Score 750 Points Deducted 460 
20.00 
20.00 
20.00 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
Braking Score 
scoring Event Km Metre value Min Max Min Pts Max Pts Penalty 
short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Short 
Appli cati on 
Release 
Application 
Release 
Release 
Application 
Release 
Release 
Application 
Application 
Release 
Application 
Release 
Release 
Release 
477 523 
465 323 
460 336 
460 103 
459 822 
459 792 
459 755 
459 450 
459 422 
458 786 
458 720 
458 711 
458 700 
458 675 
458 619 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
159 
short Appl icat ion 458 617 
tuber o f A9 & RB appl icat ions 
B.-aking Category 
INITIAL RESULT.txt 
13.00 7.00 10.00 0.00 
Max Available score 400 Points Deducted 340 
20.00 
20 
20 
Locomotive Score 
Scoring Event Km Metre Value Mm Min Pts Max Pts Penalty 
Too rapid t h r o t t l e movement 
No sanding a f ter wheel s l i p 
Locomotive Category 
478 603 
478 614 
Max Available Score 650 Points Deducted 15 
10 
5 
Efficiency Score 
Scoring Event 
TTme 
Energy consumption 
Energy Efficiency 
Coasting percentage 
Efficiency Category 
Km Metre value Target Full pen Min Pts Max Pts Penalty 
29,70 
688,41 
15.13 
18.44 
26.00 
550.00 
13.00 
50.00 
31. DD 
650.00 
15.00 
25.00 
0.00 
0.00 
0.00 
0.00 
Max Available Score 400 Points Deducted 349 
200.00 
100.00 
50.00 
50.00 
149 
100 
50 
50 
Electric Score 
Scoring Event Km Metre Value Target Full Pen Min pts Max Pts Penalty 
TM Voltage 
TM Voltage 
Electric Category 
476 488 
476 415 
864.00 800.00 
898.00 800.00 
850.00 
850.00 
0.00 
0.00 
20.00 
20.00 
Max Avai lable Score 100 Points Deducted 40 
20 
20 
160 
FINAL RESULT.txt 
SCORING REPORT 
Performance Summary 
* version of software : 2.3 
'" Course information 
Date of Run 
Driver Name 
Instructor Comment 
Scenario Name 
Line Name 
Time of Start 
Time of End 
Real Elapsed Time 
Simulated Time of start 
Simulated Time of End 
Simulated Elapsed Time 
Starting Km 
Ending Km 
Total Distance Covered (in Km) 
Total Energy consumed (in kwh) 
Energy Efficiency (in kwh/1000 GTKM) 
Number of A9 or RB braking 
" Train characteristics 
Train name 
Number of vehicles 
Hunger of Locomotives 
Total Train weight (in tons) 
Trailing Weight (in tons) 
Train Length (in meter) 
Train Type 
15/01/2010 
MANGAL KHANBELWAL LPG RTM SSG REF 59 
GOOD 
TDG ADD _KBRV CON 
BRCA_DOWN 
10:48:39 ' 
11:16:30 
00:27:51 
10:55:00 
11:20:51 
00:25:51 
421 km 9 m 
439 km 26 m 
18.017 
607.06 
15.08 
5 
CON 2200 TON 
47 , 
1 
2323.0 
2199 
642 
passenger 
* S ta t i s t i c s 
Maximum d ra f t force ( t ) at km : 
27.37 at 430 585 
Maximum buf f force ( t ) at km : 
14.95 at 426 466 
Coupler fa t igue index fo r the runr : 
0.00359100 
Train Average Brake wear Index (.% o f Shoe volume) for the run : 
0.72 
Maximum dra f t force ( t ) on 10 posi t ions on t r a i n : 
Position 1 2 3 4 5 6 7 8 9 10 
Force ( t ) 27.4 25.6 23.2 21.3 19.2 19.1 18.4 18.5 18.9 18.9 
Km 430 585 430 595 430 595 430 606 430 606 439 026 421 010 421 010 421 010 421 Oil 
Maximum buf f force ( t ) on 10 posi t ions on t r a i n : 
Position 1 2 3 4 5 6 7 8 9 10 
Force ( t ) 10.7 10.3 • 10.9 11.0 12.7 13.2 14.1 13.6 14.7 13.9 
Km 429 616 429 616 438 685 438 685 421 936 438 674 426 380 426 415 426 466 426 501 
Coasting distance in the run : 
7.975 kms 
Coasting percentage of the run : 
44.3 % 
Scoring summary 
RAIL ROAD Score 
Maximum 
Avai lable 
Score 
Maximum 
Possible 
Deductions 
Points 
Deducted 
Railway Score 
in -T ra in Forces Score 
750 
300 
10 10 
Braking score 400 13 13 
Dynamic braking Score 100 
161' 
Locomotive score 
Efficiency Score 
Instructor assessment 
Electric Score 
6S0 
400 
300 
100 
FINAL RESULT.txt 
5 
118 118 
60 60 
10 10 
Total 3000 216 
MAXIMUM AVAILABLE SCORE 
REMAINING SCORE 
PERCENTAGE SCORE 
3000 
3000 - 216 = 2784 
92.80 % 
Scoring Detai ls 
Railways Score 
Scoring Event Km Metre Value MTn Max Min Pts Max Pts Penalty 
A l l r i gh t signal 
A l l r i gh t signal 
Railways Category 
429 391 • 
433 851 
Max Available Score 750 Points Deducted 10 
Braking Score 
Scoring Event Km Metre Value Mnn Max. Min Pts Max Pts Penalty 
Brake Wear 
Braking Category 
0.72 0.60 0.80 0.00 
Max Available Score 400 Points Deducted'13 
20.00 13 
Locomotive Score 
Scoring Event Km Metre value Mm Max Min Pts Max Pts Penalty 
No sanding after wheel slip 
Locomotive Category 
421 009 
Max Available Score 650 Points Deducted 5 
Efficiency Score 
Scoring Event Km Metre value Target Full Pen Min Pts Max pts Penalty 
Time 
Energy consumption 
Energijf Efficiency 
Coasting percentage 
Efficiency Category 
25.85 
607.06 
15.08 
44.27 
25.00 
575.00 
13.50 
50.00 
30.00 
675.00 
15.50 
20.00 
0.00 
0.00 
0.00 
0.00 
Max Available Score 400 points Deducted 118 
200.00 
100.00 
50.00 
50.00 
35 
33 
40 
10 
Electric Score 
scoring Event Kin Metre value Target Full Pen Min Pts Max Pts Penalty 
TM voltage 
TM Voltage 
423 383 
430 418 
762.00 
762.00 
751.00 
751.00 
800.00 
800.00 
0.00 
0.00 
20.00 5 
20.00 5 
1^ 2 
